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P R E F A C E 

The Beach Erosion Control and Hurricane Protection Project extending 

along the south shore of Raritan Bay in Madison Township, Middlesex County, 

New Jersey, was constructed as part of the Raritan Bay and Sandy Hook Bay, 

New Jersey Beach Erosion Control and Hurricane Protection Project 

authorized by Congress in the Flood Control Act of 1962, approved 

October 1962 (Public Law 87-874, 87th Congress) in accordance with 

recommendations of the Chief of Engineers contained in House Document 

No. 464 87th Congress, 2nd Session. It is recommended by the Chief of 

Engineers in House Document No. 464 that local interests shall ••• 

"maintain all the works after completion in accordance with regulations 

prescribed by the Secretary of the Army". These regulations, which apply 

to all local flood protection works, are contained in the Code of Federal 

Regulations of the United States of America, Title , Chapter II, Part 

208, Section 208.10, a copy of which is contained in this manual as Exhibit 

A. 

To supplement these regulations, it is provided (subparagraph 

208.10 (a) (10) of the above cited regulations) that the "War Department 

(Department of the Army) will furnish local interests with an Operation 

and Maintenance Manual for each completed project • • • • • to 

assist them in carrying out their obligations under these regulations." 

In accordance with this provision, the following Operation and Maintenance 

Manual for the Madison Township Beach Erosion Control and Hurricane 

Protection Project has been issued. 
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OPERATION AND MAINTENANCE MANUAL 
RARITAN BAY AND SANDY HOOK BAY, NEW JERSEY 

MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

I - INTRODUCTION 

l. Authority. The construction of the Madison Township portion of the 

Raritan Bay and Sandy Hook Bay, New Jersey Beach Erosion Control and 

Hurricane Protection Project was authorized by Congress in the Flood 

Control Act of 1962 approved 23 October 1962 (Public Law 87-874, 87th 

Congress) in accordance with recommendations of the Chief of Engineers 

contained in House Document No. 464, 87th Congress, 2nd Session. 

2. Location. The project is located in Middlesex County in northern 

New Jersey, extending along the south shore of Raritan Bay from 

Cheesequake Creek to Whale Creek, Madison Township (see Plate l). 

3. Description of Project. The project works extend for a distance of 

about 10,200 feet and consists of 1,400 feet of hurricane beach protection 

at Morgan Beach, 3,800 feet of bluff protection at Laurence Harbor from 

Morgan Beach to Seidler Beach, 2,200 feet of beach protection at Seidler 

Beach, 2,800 feet of bluff protection at Knollcroft from Seidler Beach 

to Whale Creek, structures to provide for interior drainage, and the 

raising and relocation of a service road north of and adjacent to 

New Jersey Route 

4. Protection Provided. The improvement works are designed to protect 

the shore areas of Madison Township against tidal flooding and bluff 

erosion and to provide beaches fronting low areas. The top elevation of 

15-feet above mean sea level provided for beaches and levees will 
l 



provide protection against the maximum surge of record (10.4 feet) pro

duced by the extratropical storm of 25 November 1950 recurring coinci

dental with a predicted mean high tide, including an allowance protection 

of about 2 feet for wave run-up. The top-elevation of lO feet above mean 

sea level provided for bluff areas will dissipate the energy of waves with 

heights up to about 9 feet before wave action reaches the base of the 

bluffs. The berm elevation of 5.5 feet above mean sea level for beaches 

in low areas is approximately the same as the berm elevation of natural 

beaches in the area. 

5. Construction History. Construction plans and specification for the 

project were issued on 18 February 1965. Bids were received on 30 March 

1965 and Contract Number DA-30-075-CIVENG-65-65 dated 21 April was 

awarded to the Gates Construction Corporation, Foot of Industrial Avenue, 

Little Ferry, New Jersey, 07643. Construction work was initiated 

on 5 May 1965 and completed on 27 October 1966. 

II - LOCAL COOPERATION 

6. Requirements. The Flood Control Act of 1962, under which this project 

was authorized requires general items of local cooperation by local 

intere~ts in accordance with the requirements of Section 3 of the Flood 

Control Act of 1936 as follows: 

Section 3 - "That hereafter no money appropriated under the authority 

of this Act shall be expended on any project until States, political sub

divisions thereof or other responsible local agencies have given assurances 

satisfactory to the Secretary of the Army that they will: 
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(al "Provide without cost to the United States, all lands, easements, 

and rights-of-way necessary for the construction of the project, except as 

otherwise provided herein; 

(b) Hold and save the United States free from damages due to the 

construction works; 

(c' Maintain and operate all the works after completion in accordance 

with regulations prescribed by the Secretary of the Army " 

In accordance with subsection (c) above, regulations for the maintenance and 

operation of flood control works have been prescribed and are contained in 

this Operations and Maintenance Manual as Exhibit A. For other items of 

Local Cooperation, in addition to the general requirements as provided by 

law, reference is made to the Assurances executed by the State of 

New Jersey and the Township of Madison. 

7. (a) Local Cooperation. Assurances of local cooperation for the 

Raritan Bay and Sandy Hook Bay, New Jersey Beach Erosion Control and 

Hurricane Protection Project were executed by the Commissioner of the 

Department of Conservation and Economic Development of the State of 

New Jersey on 3 April 1963 and were accepted for the United States of 

America on 11 April 1963. Assurances of local cooperation were executed 

by the Mayor of the Township of Madison on 5 April 1963. A supplement 

to the original assurance of local cooperation was executed by the State 

of New Jersey on 7 June 1968. 

(b) A joint inspection of the completed Madison Township project works 

was made by representatives of the State of New Jersey Department of 

Conservation and Economic Development, the Township of Madison and the 
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Corps of Engineers on 20 March 1967. The Commissioner of the Department 

of Conservation and Economic Development of the State of New Jersey 

acknowledged acceptance of the completed project on April 1967 and 

confirmed previous assurances to maintain and the project in 

accordance with the regulations prescribed by the of the Army. 

III - GENERAL RULES, DUTIES AND PROCEDURES 

8. Purpose of this Manual. The purpose of this Manual is to present 

information for assisting the responsible local interests in 

complying with the "Flood Control Regulations - Maintenance and Operation 

of Flood Control Works" as approved by the Acting Secretary of War 

9 August 1944, hereinafter referred to as the Regulations. The Regulations, 

which compromise Section 208.10, Title 33 of the Code of Federal Regulations 

were published in the Federal Register of 17 August 1944 and are bound in 

the back of this Manual as Exhibit A. Compliance with the Regulations is 

one of the re~uirements of local cooperation. As written, the Regulations 

are general in nature and obviously cannot give detailed instructions for 

the maintenance and operation of a specific project, but failure to maintain 

and operate the project as by the Regulations may cause severe 

property losses and loss of life and can result in a loss of confidence in 

the protective works by those whose interests are involved. Upon establish-

ment of the Department of Defense the improvement of rivers and harbors 

and other waterways for flood control and other purposes, formerly under the 

jurisdiction of the Secretary of War, became the responsibility of the 

Secretary of the Army. Reference in the Regulations to the Secretary of 

War and the War Department shall be construed to mean, respectively, the 
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Secretary of the Army and the Department of the Army. 

9. General Rules and Procedures. General rules for operation and 

maintenance of structures and facilities of local flood protection works 

are stated in 1 through 10 under paragraph (a) of the Regulations 

(Exhibit A). Further details and suggestions for complying with these 

requirements are contained in this section of the Manual. 

10. The Superintendent and His Duties. (a) The Regulations provide 

that the responsible local agency 11 
• • • shall appoint a permanent 

committee consisting of, or headed by, an official hereinafter called 

the Superintendent, who shall be responsible for the development and 

maintenance of and directly in charge of, an organization responsible for 

the efficient operation and maintenance of all structures and facilities 

during flood periods and for continuous inspection and maintenance of 

the project works during periods of low water ••••• 11 The Commissioner, 

Department of Conservation and Economic Development, State of New Jersey 

located at the Labor and Industry Building, John Fitch Way Plaza, 

Trenton, New Jersey, Telephone Area Code 609, 292-2885 has been designated 

as the Superintendent of the Raritan Bay and Sandy Hook Bay, New Jersey, 

Beach Erosion and Hurricane Protection Project at Madison Township, 

New Jersey. The superintendent's alternate is Mr. James K. Rankin, 

Chief Engineer, Navigation Bureau, Department of Conservation and Economic 

Development (same address as the Commissioner), Telephone Area Code 609, 

292-2652. Mr. Rankin, in a letter dated 21 March 1967, indicated that 

in view of the cooperative nature of the project and the full partnership 
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of Madison Township with the State of New Jersey, much of the responsi

bility for operation and maintenance of the Beach Erosion and Hurricane 

Protection Project will lie with the Township Engineer, the Township 

police department, and the Township Public Works Department under direc

tion of the Mayor of the Township of Madison. 

(b) Competent and responsible men for staffing of key positions to 

handle all s in an efficient manner is essential. Such 

key personnel should be familiar with physical features of the protective 

works and be aware of their responsibilities pertinent to operation 

and maintenance of the project. 

(c) Drawings or prints of proposed improvements or alterations to 

the sand fill, levee, drainage facilities or appurtenant structures as 

required by paragraph (a) (5) of the Regulations (Exhibit A) should be 

submitted in triplicate to the District Engineer through the Chief, 

Operations Division, Department of the Army, New York District, Corps of 

Engineers, 26 Federal Plaza, New York, N. Y. 10007, Telephone Area Code 

212, 264-9020, sufficiently in advance of initiation of proposed 

construction to permit study and consideration of the work 

involved. Drawings in triplicate, or reproducible prints showing any 

improvement or alterations as constructed and photographs de

picting conditions before and after repair should be furnished the 

District Engineer upon completion of the work. 

(d) The Superintendent should make permanent arrangements to secure 

forecasts of tidal stages and weather conditions in the project area. The 

official Federal forecasting agency in New Jersey is the Environmental 
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Science Services Administration (U.S. Weather Bureau) located in 

Trenton, New Jersey, Telephone Area Code 609, 396-8891. A Weather Bureau 

teletype receiver whereby weather conditions and forecasts for the 

project area can be obtained is located in the Office of the Marine 

Police at the Monmouth Beach State Marina, Monmouth Beach, New Jersey, 

Telephone Area Code 201, 229-6000. Tide gages in the project area are 

listed in Exhibit D of this manual. Tidal stages at Fort Wadsworth, 

Staten Island, N. Y. may be obtained from the Survey Branch, Operations 

Division, New York District, Corps of Engineers, 26 Federal Plaza, 

New York, N. Y. 10007, Telephone Area Code 212, 264-0180. A directory 

of personnel is contained in Exhibit L of this Manual. The Superintendent 

should check addresses and phone numbers periodically and make necessary 

revisions. 

ll, Periodic and Annual Inspections. The Regulations (Exhibit A) require 

that periodic inspections be made at the following times: 

(a) Immediately prior to the beginning of the flood season. 

(b) Immediately following each major high water period. 

(c) Otherwise at periods not exceeding 90 days. 

(d) At such intermediate times as may be necessary to insure 

the best possible care of the flood protection works. It is essential 

that all facilities including levees, beach protection and drainage 

structures be inspected and necessary repairs accomplished prior to the 

hurricane season (August through October) and the winter season. Once 

a year, at a mutually agreeable time, a joint inspection attended by 

representatives of the responsible local agencies and the Corps of 

Engineers will be conducted. The purpose of the annual inspection is 
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to assure that adequate and timely maintenance is being accomplished and 

to furnish technical assistance when required. 

12. Check Sheets. To facilitate inspection, either routine or emergency, 

there are suggested forms of report sheets shown in Exhibits E through K 

of this manual. These, or similar forms, should be used at each inspection 

to insure that no feature of the protective system is overlooked. Any 

item requiring repairs should be noted thereon and satisfactory items 

should be indicated by a check. Appropriate notations regarding the 

condition of drainage structures should be made at the time the drainage 

gates are inspected. 

13. Periodic Reports. A semi-annual report required by paragraph (a) 

(6) of the Regulations (Exhibit A) and a report after any major storm 

are to be submitted by the Superintendent to the District Engineer through 

the Chief, Operations Division, Department of the Army, New York District, 

Corps of Engineers, 26 Federal Plaza, New York, N.Y., 10007. Such 

reports should cover inspection, maintenance and operation of the protective 

works and should include dated and signed copies of inspection check lists 

or report sheets made during the period covered by the report. In the 

event that repairs have been made, either temporary or permanent, the 

nature and dates of construction are pertinent and should be included. 

Photographs should be included depicting conditions of the project works 

before and after repair or replacement of material. The semi-annual 

report should be completed and transmitted during the latter part of 

December and June, unless the Superintendent desires to arrange for other 

dates of submission, and should include all operation and maintenance 

performed during the preceding 6 months. 
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IV - BEACH PROTECTION 

14. Description of Sand Fill As Designed. (a) The 

hurricane beach protection at Morgan Beach consists of hydraulically 

placed sand fill extending for a distance of about 1,400 feet from 

Station 8+00 to Station 22+00 along the south shore of Raritan Bay 

(See Plate 1). The top elevation of the sand fill dike is 15 feet 

above mean sea level and the design berm width is a minimum of 25 feet, 

with slopes of 1 on 20 on the bay side and 1 on 15 on the 

protected side. Beach grass has been on the protected side 

of the sand fill dike. The easterly closure of the sand fill dike is 

the existing bluff and the westerly closure is an earth levee (described 

in Section V of this manual) which extends generally south 500 feet to 

a service road located north of and adjacent to New Jersey Route 35. 

The sand fill dike is wrapped around the end of the earth levee to 

protection against erosion from wave action. 

(b) Laurence Harbor (Morgan Beach to Seidler Beach). The bluff 

protection from Morgan Beach to Seidler Beach consists of hydraulically 

placed sand fill to elevation 10.0 feet above mean sea level 

for a distance of about 3,800 feet along the south shore of Raritan Bay 

from Station 22+00 to Station 60+00 (See Plate 1). The design is 

1 on 20 on the bay side with a minimum berm width of 25 feet which butts 

against the existing high bluff. 

9 



(c) Seidler Beach. The beach protection at Seidler Beach consists 

of hydraulically placed sand fill to elevation 5.5 feet above mean sea 

level extending for a distance of about 2,200 feet from Station 60+00 to 

Station 82+00 along the south shore of Raritan Bay from the vicinity of 

Margaret Creek to the vicinity of the Madison Township sewage disposal 

plant (see Plate 1). The design slope is 1 on 20 on the bay side with a 

minimum berm width of 100 feet butting against high ground at elevation 

5.5 feet above mean sea level. 

(d) Knollcroft (Seidler Beach to Whale Creek). The bluff protection 

at Knollcroft consists of hydraulically placed sand fill to elevation 

10.0 feet above mean sea level extending for a distance of about 1,200 

feet from Seidler Beach at Station 82+00 to Station 94+00 (See Plate 1). 

The design slope in this reach is 1 on 20 on the bay side with a minimum 

berm width of 25 feet which butts against the existing high bluff. 

From Station 94+00 to Station 105+82 for a distance of about 1,182 feet 

a transition is made to a section consisting of a 1 on 20 slope to 

elevation 5.5 feet above mean sea level, thence a 100 foot wide berm, 

thence a slope to elevation 10 feet above mean sea level, thence a 

minimum 25 foot berm butting against the existing high bluff. This 

beach section provides bluff protection as well as beach replenishment 

and protection. The bluff protection consists of hydraulically 

placed sand fill to elevation 10.0 feet above mean sea level extending 

for a distance of about 418 feet from Station 105+82 to Whale Creek at 

Station 110+00. The design slope is 1 on 20 on the bay side with a 

minimum berm width of 25 feet which butts against the existing high bluff. 

A 4 foot high wood picket sand fence has been provided along the 
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beach protection from Station 94+00 to Station 111+10. 

(e) Beach fill sections as designed and as-built are shown on 

record drawings CC-RS-213 through CC-RS 

15. Maintenance. The Superintendent shall provide such maintenance as 

may be required to insure serviceability of the berm and beach in time of 

hurricane or other severe storms in which above normal tides may be 

generated. The berm and beach shall be restored to original elevations 

and nourished with new material to repair erosion caused by wind or wave 

action. Beach grass shall be fertilized and maintained so as to provide 

maximum effectiveness against erosion and to promote stabilization and 

build up of the beach. Sand fences shall be in an upright position 

and in serviceable condition. Care should be taken to insure that the 

beach and berm are not encroached upon. Unauthorized construction, 

storage of equipment, unauthorized vehicular traffic and refuse dumping 

shall not be permitted on the beach. A sample check sheet to be used for 

inspection of the beach and berm is contained in Exhibit I of this manual. 

11 



V - LEVEES 

16. Location. The earth levee portion of the hurricane beach protection 

is located on the south shore of Raritan Bay at Morgan Beach, Madison 

Township, and extends generally south from the westerly end of the 

sand fill dike portion of the hurricane protection (described in Section 

IV of this manual) at station 11+00 for a distance of about 500 feet to 

a relocated and raised service road located north of and adjacent to 

New Jersey Route 35. 

17. Description of Levee. The earth levee has a wide berm on both the 

bay and protected sides which varies to a maximum of about 200 feet. The 

berm intersects the existing ground surface on the bay side with a 1 on 

2 design slope. The top elevation of the berm varies from 8.0 to 8.5 

feet above mean sea level. On the bay side the transition from the earth 

levee to the sand fill dike is accomplished by a warped surface for a 

distance of 140 feet. The sand fill dike has a 1 on 20 slope on the 

bay side. Above the berm, the levee side slopes are l on 3 and the crown 

width is 25 feet. The top of the levee is at elevation 15.0 feet above 

mean sea level at the junction with the sand fill dike (Levee Station 

0+00) and stays constant to Levee Station 4+80L and then 

slopes on a warped surface to elevation 15.26 feet above mean sea level 

at the shoulder of the service road. The core of the levee is extended 

through the service road and ties into an I-wall adjacent to the serYice 

road and which extends eastward for a distance of 385 feet. The entire 

levee is purfaced with ~. inches of topsoil and seeded. The levee embank-
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ment is constructed with a core of impervious material and an outer shell 

and berm of random pervious material. 

18. Foundation. The levee portion of the hurricane beach protection is 

founded on an 8 foot layer of sandy soil lying on a 70 foot layer of 

clayey silt overlying a sandy base. Because of the thin layer of sandy 

soil lying on a deep layer of permeable clayey silt and the type of 

borrow material which was available, a complete cutoff against seepage 

through the foundation was not feasible. In order not to disturb the 

stability conditions of the existing foundation, and utilize the avail

able borrow, a center core of impervious material is provided through 

the berm material extending two feet into the existing sand layer. 

Considering the duration of high water, the length of seepage path and 

low permeability of the remaining thin layer of sand below the cutoff 

and above the clayey silt, it is considered that the seepage is reduced 

to a tolerable amount that can be accommodated in the interior drainage 

design. 

19. Maintenance Standards. The pertinent requirements for maintenance of 

levees are stated in paragraph (b) (l) of the Regulations (Exhibit A) and 

are generally self-explanatory. These requirements pertain to the levee 

portion of the hurricane protection. Should inspections, either periodic 

or otherwise, disclose conditions that are potentially dangerous, immediate 

corrective measures should be taken. A suggested form of check sheet for 

reporting conditions found during inspections is presented in Exhibit H. 
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The levee will be maintained as necessary to insure serviceability 

against floods at all times. Standards for accomplishing the foregoing 

are as follows: 

(a) A good growth of sod will be maintained where feasible with 

grass height from 211 to 12", substantially free of weeds. 

(b) The embankment will be maintained to essentially the design 

grade and section by necessary correction of washes, slides and settlements. 

(c) All brush, trees or other undesirable vrild growth will be 

removed from the levee embankment. Vegetation specifically planted for 

aesthetic or recreational purposes may remain. 

(d) The levee section will be maintained free of all types of animal 

burrows. 

(e) The levee will be maintained free of debris and drift, and other 

encroachments such as buildings, structures and refuse dumps. Excavation 

in the vicinity of the levee will be prohibited. Excavation near the levee 

toe in particular endangers the safety of the levee and may be conducive 

to formation of sand boils on the landward side of the levee. 

(f) Roads and ramps will be maintained free of ruts, pockets and 

washes, and in good serviceable condition. 

(g) All levee facilities and appurtenances shall be maintained in a 

good state of repair and in good operating condition. Particular attention 

should be given, where applicable, to the following: 
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(l) Drainage structures through the levee. 

(2) Toe drainage systems. 

(3) Relief wells. 

(4) Levee slope protection and protection on dike ends. 

(5) Gates, cattle guards, and fences. 

(6) Closure structures for highways and railroads. 

(7) Siphons and pipe crossings. 

20. Maintenance Procedures. (a) Maintaining Sod Growth. Maintenance 

of a sturdy sod growth on levee embankments is highly important as sod 

one of the most effective means of protecting the levee against erosion 

from rain, and wavewash. Periodic mowing is essential to maintaining a 

good sod growth, and should be done at such intervals as necessary to 

down weeds and other noxious growth and to prevent the grass height 

from exceeding 12 11
• The grass should be mowed to a height of 2" or more. 

The number of mowings required each season depend on local conditions, 

but experience has indicated that in most parts of the United States two or 

more mowings are necessary each season where pasturing is not used. The 

last mowing of the season should be accomplished under conditions which 

will allow the grass to obtain a height of approximately 811 to 1011 going 

into the winter season. Mowing should be performed to a distance of at 

least 5 feet beyond the toe of the levee or berm. Barren spots should be re

seeded or resodded as soon as practicable. An organized pasturing program 

is effective in developing and maintaining a good sod growth on levees. 

Sections of levee may be leased to adjoining land owners or others for 



pasturing in accordance with applicable regulations. The lease should 

include provisions which protect the levee from overgrazing, insure care 

of the levee embankment, and prohibit any operations or encroachments 

which would be detrimental to the sod covering or the embankment. 

Pasturing must be supplemented by mowing or herbicidal treatment as 

necessary to destroy weeds before their seeds mature. Burning grass and 

weeds will not be permitted in the levee maintenance program, except 

during appropriate seasons when it will not be detrimental to the growth 

of sod. Spraying with herbicides as needed during the growing season 

is permissible and desirable for weed and brush control on the levee and 

berm. Herbicides should be used in accordance with state laws and 

regulations only after thorough investigation of their applicability 

and assurances against adverse effect on surrounding areas. 

(b) Maintaining Earth Embankments. Levels should be run 

periodically. Where settlement is observed levee embankments should be 

restored to not less than the design grade and section by replacing any 

loss of material from the crown or slopes. Ruts, washes, slides and 

subsidences should be promptly repaired and the entire embankment main

tained sufficiently smooth for power mowing. The levee crown should be 

graded as necessary to drain freely and prevent impoundment of rain water. 

In no instance should mowing equipment or automobiles be allowed on the 

levee when the ground is soft. Restoration of settled portions of the 

levee to design height during non-emergency periods requires coordination 

with the Corps of Engineers to assure that repair materials are comparable 

to those used in original construction. 
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(c) Elimination of Animal Burrows. The levee and adjacent landward 

areas should be maintained free of animal burrows. Animal burrows, when 

found, should be backfilled with compacted material. To prevent re

occurrences, efforts should be made to exterminate the burrowing animals. 

(d) Prevention of Encroachment. Care should be taken to assure that 

the levee is not encroached upon. Buildings, structures, and storage of 

miscellaneous materials or equipment should not be permitted on the levee. 

Refuse dumps are an item of frequent concern and should not be permitted. 

Drift which has been deposited on the bay side of the levee should be 

removed promptly. 

(e) Roads and Ramps. Access roads to and on the levee, including 

ramps, should be bladed as necessary to keep the roadway shaped properly 

and free of ruts, pockets and washes. Ramp embankments should be main

tained to their net section and design grade. Maintenance as necessary 

should be performed to correct any encroachment into the levee crown where 

roads cross the levee. Road surfacing material should be replaced as 

necessary to maintain the road surface in good condition. 

(f) Maintenance of Miscellaneous Levee Facilities and Appurtenances. 

Miscellaneous levee facilities and appurtenances which are constructed on, 

over or through the levee should be maintained in a good state of repair 

and/or in good operating condition. The condition of these facilities 

should be inspected at intervals indicated in paragraph ll of this Manual. 
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21. Operation. Among the requirements for operation of levees contained 

in paragraph (b) (2) of the Regulations (Exhibit A), the provisions for 

continuous patrol during periods of flood is of utmost importance. 

Although the levee is designed to be stable under all conditions, unfore

seen contingencies may arise. The men on patrol should be alert and 

observant during their rounds of inspection to locate possible sandboils 

or unusual wetness in the landside slope, indications of slides and sloughs 

developing, wave wash or scouring action. Appropriate measures should be 

taken to insure the availability of adequate labor and materials to meet 

all contingencies and immediate steps should be taken to repair damaged 

sections to prevent any conditions which may endanger the levee. Suggested 

methods for control and handling of emergency repairs of damaged levees 

are contained in section VIII of this Manual. 
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VI - DRAINAGE STRUCTURES 

22. Description of Drainage Structures. Surface runoff in the project 

area prior to the building of the protective works was carried off by a 

system of storm drains emptying directly into Raritan Bay, These drainage 

facilities were altered to meet project requirements. In all 

existing drain conduits were extended into Raritan Bay through the improve-

ment works with equal or greater in size than the existing conduits. 

Interior drainage on the land side of the earth levee portion of the 

hurricane beach protection is accommodated by a gravity culvert provided 

with an automatic drainage (flap) gate to prevent damage due to backwater 

from Stump Creek. In order to provide positive protection the gravity 

culvert is provided with a manually operated sluice located in a 

control manhole. Locations of the various drainage structures in the 

protective works are shown on Plate 1 of this manual and other data 

pertinent to the drainage structures are contained in Exhibit B. 

Identification numbers for the various drainage structures listed in 

Exhibit B correspond to the identification numbers referred to in the 

following paragraphs. 

(a) Levee Drainage Structure (Station 4+25L). This gravity outlet 

structure, located 425 feet from the north end of the earth levee portion 

of the hurricane protection, consists of a inch diameter corrugated 

metal extending through the levee for a of 160 feet, from 

a concrete inlet structure located on the protected (land) side of the 

levee to Control Manhole No. 1 located on the bay side of the levee at 

Levee Station 4+25L. The inch diameter pipe is provided with a 24 
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inch diameter manually operated sluice gate located in Control Manhole 

No. l. The lift control with enclosed gears, stem cover, 

device and indicator are located on top of the Control Manhole. Control 

Manhole No. l is enclosed by a 6 foot high chain link fence with access 

via a 3 foot wide swing gate with padlock. From Control Manhole No. l, 

the drainage is in a southwesterly direction for a distance of 

about 95 feet via a inch diameter corrugated metal pipe terminating at 

Manhole No. 2 which is located just south of the centerline of the re-

located N. J. Route service road (approximate Station N. J. l09+20) 

and about lOO feet west of the intersection of the levee centerline and 

the centerline of the service road. The 24 inch diameter pipe terminating 

in Manhole No. 2 is provided with a 24 inch automatic drainage (flap) 

gate. Also draining to Manhole No. 2 an existing l8 inch diameter cast 

iron pipe from the northwest. Drainage from Manhole No. 2 is discharged 

by gravity via an existing 24 inch diameter pipe which extends southwest 

from Manhole No. 2 for a distance of about feet, passing under N. J. 

Route 35, to an existing ditch which empties into Stump Creek. Drainage 

from the north to the concrete inlet structure located at Station 4 + 25L 

on the land side of the earth levee berm consists of the following: 

(l) A paved drainage ditch extending north from the concrete inlet 

structure at Levee Station 4 + 25L for a distance of about 80 feet along 

the land side of the earth levee berm provides for drainage of the levee 

berm on the west and low lands on the east. 

(2) The paved drainage ditch then branches off into a section 

and an unpaved section. The unpaved section continues north along the 

of the earth levee berm for an additional l40 feet to levee 
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station 2 + 251. The section of drainage ditch sweeps around in a 

general northeasterly direction for a distance of about 230 feet to 

Cliffwood Way where it drains a 52 foot long concrete roadway trench in 

Cliffwood Way. The roadway trench is provided with gratings to accommodate 

roadway runoff. 

(3) Unpaved drainage ditches are trapezoidal-shaped with a 2 foot 

bottom width and sloped 1 foot vertical to 2 feet horizontal, and 

are surfaced with 4 inches of topsoil and seeded. Paved portions of 

drainage ditches are trapezoidal-shaped with a 1 foot bottom width and 

sides sloped 1 foot vertical to 1.5 feet horizontal and are paved with 

6 inches of concrete. 

Drainage from the south to the concrete inlet structure located at Station 

4 + 251 on the land side of the earth levee berm consists of the following: 

(1) An unpaved drainage ditch extending generally south from the 

concrete inlet structure at Levee Station 4 + 251 for a distance of about 

175 feet to a concrete headwall located north of and adjacent to the re

located N. J. Route 35 service road about 95 feet east of the intersection 

of the earth levee centerline with the service road. 

(2) Draining to the unpaved ditch at the concrete headwall is an 

18 inch corrugated metal from Drop Inlet No. 2 (Station NJ 111 + 70) 

which is located adjacent to the north curb on the N. J. Route 35 service 

road about 145 feet east of the intersection of the levee centerline with 

the service road. Draining to Drop Inlet No. 2 a 12 inch reinforced con-

crete from Drop Inlet No. 1, (Station N.J. 111 + 70) which is located 

adjacent to the south curb of N. J. Route 35 service road about 25 feet 

south of Drop Inlet No. 2. 
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(b) 24 inch C.M. Pipe, Station 21+25. This drainage structure, 

located approximately 250 feet northwest of the junction of Shore Land 

Circle and Harbor Way, consists of a inch corrugated metal pipe ex

tending for a distance of about 390 feet from a drop manhole located on 

the land side of the beach protection, to Raritan Bay. 

(c) 18 inch C.M. Pipe, Station 31+25. This drainage structure, 

located approximately 30 feet east of the junction of Shore Land Circle 

and Seaview Avenue, consists of an 18 inch corrugated metal pipe extending 

for a distance of about 350 feet from a drop manhole located on the land 

side of the bluff protection, to Raritan Bay. 

(d) 30 inch C.M. Pipe and Manhole, Station 39+25. This drainage 

structure, located approximately 200 feet northwest of the junction of 

Bay View Drive and Wilson Avenue, consists of a 30 inch corrugated metal 

pipe extending for a distance of about 480 feet from a manhole located on 

the land side of the bluff protection, to Raritan Bay. Draining into the 

manhole is an existing 8 inch pipe from the southeast, an existing 18 inch 

pipe from the south and an existing 24 inch by 12 inch culvert from the 

southwest. 

(e) 12 inch C.M. Pipe, Station 41+50. This drainage structure, 

located approximately 100 feet northeast of the junction of Bay View Drive 

and Wilson Avenue, consists of a 12 inch corrugated metal pipe extending 

for a distance of about 420 feet from a drop manhole located on the land side 

of the bluff protection, to Raritan Bay. 

(f) 15 inch C.M. Pipe, Station 47+85. This drainage structure, 

located approximately 100 feet east of the junction of Bay View Drive and 
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Cleveland Avenue, consists of a 15 inch corrugated metal extending 

for a distance of about 270 feet from a drop manhole located on the land 

side of the bluff protection, to Raritan Bay. 

(g) 15 inch C.M. Pipe, Station 48+60. This 

located approximately 70 feet north of the junction of 

Avenue, consists of a 15 inch corrugated metal 

structure, 

View Drive and 

extending 

about 270 feet from an existing 15 inch pipe located on the landside of 

the bluff protection, to Raritan Bay. 

(h) 15 inch C.M. Pipe, Station 49+00. This drainage structure, 

located approximately 90 feet northeast of the junction of Bay View Drive 

and Garfield Avenue, consists of a 15 inch corrugated metal pipe extending 

about 280 feet from an 15 inch pipe located on the land side of 

the bluff protection, to Raritan Bay. 

(i) This drainage structure, 

located approximately 120 feet east of the junction of Bay View Drive and 

Garfield Avenue, consists of a inch corrugated metal pipe extending for 

a distance of about 270 feet from a drop manhole located on the land side 

of the bluff protection, to Raritan Bay. 

(j) This drainage structure, 

located approximately 270 feet northeast of the junction of Bay View Drive 

and Jefferson Avenue, consists of a 12 reinforced concrete pipe ex-

tending about 180 feet from an 12 inch concrete pipe located on 

the bay side of the bluff protection, to Raritan Bay. 

(k) This drainage structure, 

located approximately 940 feet east of the junction of Bay View Drive and 



Jefferson Avenue, consists of a 24 inch corrugated metal pipe extending 

about 400 feet from the existing 24 inch Margaret Creek Culvert located 

on the land side of the beach protection, to Raritan Bay. 

(1) 36 inch R.C. Pipe, Station 83+20. This drainage structure, 

located adjacent to the east end of the Madison Township Sewage Disposal 

Plant, consists of a 36 inch reinforced concrete pipe extending about 270 

feet from an existing 36 inch concrete storm drain located on the land 

side of the beach protection, to Raritan Bay. 

23. Maintenance. Provisions for maintenance of drainage facilities are 

stated in paragraph (d) (1) of the Regulations, Exhibit A. The 

inspections, at intervals indicated in paragraph 11 of this Manual are to 

insure that the pipes or culverts are free of trash and debris; that 

drainage gates are unobstructed, in proper alignment, and operating freely; 

that pipes are in good condition; that no erosion which will expose and 

endanger the pipes and pipe supports is occurring; and that no fires are 

being built in pipes and structures. Necessary repairs should receive 

prompt attention. Prevention of vandalism is important. The Regulations 

require that automatic drainage (flap) gates and manually operated sluice 

gates on drainage structures shall be examined, oiled and trial operated 

at least once every 90 days. Frequently, well meaning but uninformed 

residents will prop a flap open to facilitate local runoff without 

considering the serious consequences in the event of extreme high tide. 

Likewise gates of relief culverts are sometimes secured in a closed 

position to prevent leakage during high tidal stages without consideration 

of potential damage resulting from precipitation within the protected area. 
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Though such obstructions are placed with no malicious intent to damage 

beach protection works, the results are no less serious, and necessary 

steps should be taken to prevent such action. Another cause of failure is 

the collection of drift, debris and ice at outlets, which may block 

automatic gates in open and closed positions. The removal of such deposits 

should be part of regular maintenance. A suggested form of check sheet 

for reporting conditions of drainage structures during inspections is 

presented in Exhibit G and a suggested form of check sheet for reporting 

conditions at drainage gates inspections is contained in Exhibit E. 

Drainage ditches should be periodically inspected to assure that the 

ditches in general are in good condition and sufficiently clear of 

obstructions and debris to permit proper functioning. A suggested form 

of check sheet for reporting conditions of drainage ditches during 

inspections is presented in Exhibit K. Paragraph (h) (1) of the 

Regulations requires that" .••.••• facilities which function as 

part of or affect the efficient functioning of the protective works, 

shall be periodically inspected by the Superintendent and appropriate 

measures taken". Township officials should be advised of the undesirable 

effects of filling in or developing low-lying areas in the vicinity of 

relief culverts since ponding of local runoff from the landside of levees 

is relied upon to prevent inundation of more valuable adjoining areas. 

24. Operation (a). Paragraph (d) (2) of the Regulations (Exhibit A) 

states that: 11Whenever high water conditions impend, all will be 

inspected . " The gated outlet in Manhole No. 2 may be submerged . . . . 
with only a moderate rise in stages in Raritan Bay, therefore it will be 

necessary to inspect the gate and perform any necessary service prior to 
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undertaking other duties pertinent to the emergency. Exhibit E is a 

sample check sheet for such an inspection. The ponding of water at the 

intake of the drainage structure does not necessarily indicate serious 

leakage since such ponding may be due to local runoff. Leakage of the 

gate can be established from close observation of the direction of flow 

at the landside end of the inlet. The sluice gate in Control Manhole No. 

l is for emergency use only and is to be closed only when the automatic 

drainage (flap) gate in Manhole No. 2 is known to be malfunctioning. 

(b) Maintenance and operation of the sewers is the responsibility 

of the Township of Madison. Maintenance forces will report all modifica

tions to the sewer facilities made or contemplated by the Township. 

Modifications which affect the Beach Erosion Control and Hurricane 

Protection works particularly those requiring work on project lands are 

not to be undertaken without prior approval of the District Engineer 

(Paragraph (a) (5) of the Regulations (Exhibit A). 
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VII - HURRICANES 

General. The Environmental Science Services Administration (U. S. 

Weather Bureau) is responsible for issuing warnings of hurricanes which 

approach the U. S. Mainland. During the summer and fall, when most 

hurricanes occur, forecast offices at San Juan, Miami, New Orleans, 

Washington and Boston install special communications facilities and 

maintain a careful watch for the development of storms and 

hurricanes. As soon as there are definite indications that a hurricane 

is forming, even though it is a thousand miles or more from the main-

land, the storm is given a name and the Weather Bureau issuing 

"advisories". The advisories are issued frequently throughout the day 

and night and tell where the storm is, how intense it is, and its speed 

and direction of movement. 

26. Description. Hurricanes are large 

violent destructive winds, heavy rains, and 

storms accompanied by 

waves and tides. 

Hurricanes originate in all tropical ocean areas except the South Atlantic 

and usually move from low to 

and intensity. The winds whirl 

latitudes with increasing speed, size, 

(in the Northern 

Hemisphere) in the storm with the speeds in a circular band 

beginning at the edge of the and extending out 20 to 30 miles or 

more. In this area 

gusts to even higher 

s may reach 150 miles per hour with brief 

At the center there is usually a small, 

cloudless core from 5 to 20 miles across, This core is called the "eye", 

since the sky is often clear or only partly cloudy and the winds are 

usually very The area of destructive winds along the path of a 

hurricane may be from to 500 miles wide. As the storm develops and 
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moves forward, it may traverse a path several thousand miles long, as 

measured from its birthplace in the Caribbean or Tropical Atlantic until 

it moves inland over the continent, or blows out into the North Atlantic. 

While the winds of the hurricane are blowing at great speed around the 

center the entire storm may move forward very slowly and sometimes even 

remain stationary for a short time. This is especially true while the 

hurricane is in the tropics, where the forward speed is usually 15 miles 

per hour or less. As the hurricane moves farther from the tropics, the 

forward speed usually increases and in extreme cases may reach 50 miles 

an hour or more. The winds of a hurricane can do great damage. While 

they do not have the force of a tornado, they topple trees, blow over 

houses, tear down power lines, and even blow trains off their tracks. 

The greatest loss of life during hurricanes, however, caused by 

drowning. As.the storm moves forward, it often piles up huge waves which 

cut off or completely cover low-lying beaches and islands. The ocean 

level may rise 6 feet or more in a few minutes. Small boats are flung 

high on beaches. Giant waves pound and smash shore buildings, roads, 

and bridges, and may wash away long standing sand dunes. Most hurricanes 

are accompanied by torrential rains which cause additional damage by 

flooding and destroying crops, washing out roads and bridges, and flooding 

low-lying communities. 

27. Hurricane Watch. When the Weather Bureau considers a hurricane an 

appreciable threat to coastal areas, a "hurricane watch" is announced 

for the vulnerable areas. The "hurricane watch11 does not constitute a 

warning that hurricane conditions are imminent, rather it indicates 
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that the hurricane is close enough that every one in the area covered by 

the "watch" should listen for further advisories and be ready to take 

precautionary action in case warnings are issued. At this time personnel 

responsible for the efficient operation and maintenance of all structures 

and facilities appurtenant to the Beach Erosion and Hurricane Protection 

Project (See Section III this Manual) should be alerted and mobilized. 

28. Hurricane Warnin5. As soon as the forecaster determines that a 

particular section of the coast will feel the full effects of a hurricane, 

he issues a "hurricane warning11
• Hurricane warnings specify coastal 

areas where winds of 75 mph or higher are expected to occur. When the 

warning is issued all precautions should be taken immediately against 

the full force of the storm. Hurricane warnings are seldom issued more 

than 24 hours in advance and sometime, in case of unusual or erratic 

hurricane movement, they may be issued only a few hours in advance of 

the onset of hurricane conditions. It is therefore of utmost importance 

that precautionary actions be instituted immediately when a "hurricane 

warning" is announced. Normal civil defense emergency and disaster 

plans should be put into effect by the local government when a hurricane 

threatens the beach, without regard to any protection that may be 

afforded by the berm. In connection with flood fighting, attention is 

invited to the New York District "Operating Procedures for Emergency 

Flood Control Activitiesn and "Natural Disaster Assistance'1
, Supplement 

A and Supplement B, respectively, to Engineering Manual 500-1-1, 

"Natural Disaster Activitiesn. These manuals outline the functions to 

be performed by the Corps of Engineers during floods. Liaison between 

the Corps of Engineers and other organizations such as the Weather Bureau 



Red Cross, military organizations and local agencies concerned with 

activities during floods, are also described. Issuance of "hurricane 

warnings" does not mean that the center of the hurricane is always 

expected to pass inland over the area warned. Rather, the warnings 

indicate that winds of hurricane force are expected within the area of 

hurricane warning. Usually the winds gradually increase in velocity as 

the center approaches and may reach hurricane force as much as 6 hours 

or more before the center crosses the coast. Since dangerous winds may 

extend outward a considerable distance from the center of the storm, the 

area of danger is usually several times greater than that covered by the 

center itself. In some cases the center may "skirt" the coast and 

result in hurricane winds with the center never crossing the coast. 

29. Storm Warning. These are warnings for coastal areas indicating 

that winds of more than 32 mph, but of less than hurricane force, will 

occur. They are issued not only in connection with hurricanes but with 

other types of coastal storms. There are several circumstances under 

which they may be issued in connection with hurricanes. If a hurricane 

approaches close enough to cause strong winds but not close enough to 

cause hurricane conditions, "storm warnings" may be issued. Should the 

hurricane continue moving toward the coast, the "storm warnings" may be 

changed to "hurricane warnings", and "storm warnings" may be issued for 

other areas on either side of the expected hurricane path. 
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VIII - HIGH WATER MAINTENANCE AND OPERATION 

30. Scope. This section of the manual is supplementary in nature and 

intended as an outline of standard practices that have been developed 

during years of experience with the various problems that arise during 

storm periods. The remarks are primarily concerned with the levee por

tion of the hurricane protection system. Reference is made to the 

applicable sections of this manual for details concerning 

operation of other features of the protection. 

water 

3l. General. A rapid rise of the bay leaves little time to make 

emergency repairs. Effective flood fighting under these circumstances can 

be carried on only if there is a well organized and trained crew, to

gether with an ample supply of suitable materials immediately available. 

Confidence of the protected persons and firms is a valuable asset that 

should not be carelessly lost through inefficient operation of the protec

tion system in time of emergency. It is possible that dangerous conditions 

may arise which are not covered by these instructions. It is not the in

tent to restrict the Superintendent, or others concerned, to a rigid set 

of rules. Difficult conditions can usually be met by the methods suggested 

here, together with independent initiative and action along with sound 

engineering principles. In cases where the Superintendent is in doubt as 

to the procedure to be taken, he will be expected to consult the District 

Engineer through the Chief, Operations Division, Department of the Army, 

New York District, Corps of Engineers, 26 Federal Plaza, New York, N. Y. 

l0007, Telephone Area Code 2l2, 264-9020. 

Earthwork. Well constructed levees of proper cross-section should, 

if properly maintained and not overtopped, hold throughout any major 



storm. A break may result in serious damage if not actual loss of life •. 

Unforeseen foundation conditions may result in sand boils or levee 

settlement. Wave wash inherent to a wide stretch of open water is 

expected to be a problem in this area, particularly if permitted to 

continue over an extended period. For methods of combating wave wash 

refer to Plates 5 and 6 of this manual. High waves and tides may 

cause erosion of embankments to promote caving banks or slides. 

Such threatened failure can be successfully met with prompt action and 

proper methods of treatment as suggested in the following paragraphs. 

33.· Preliminary Work. Upon receipt of information that high water is 

imminent, the Superintendent should immediately mobilize the skeleton 

force of key personnel which has previously been formed as outlined in 

paragraph 10 of this manual. Following this, reserve labor forces should 

be alerted for call on emergency work. As his initial activity, each 

sector foreman should make an immediate inspection of his assigned section 

to ascertain the following: 

(a) Condition of all drainage gates. (Exhibit B and E) 

(b) Condition of levee including areas of recent repair. 

(Exhibit 

(c) Location of any encroachment on right-of-way interfering with 

access and efficient operation. 

(d) Transportation facilities, including trucks available, and 

possible detours. 

(e) Material supply: Items necessary for emergency repairs; 

quantity, locations, and conditions. (Exhibit J) 
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(f) Communications: Convenient telephone available at any hour; 

also police and radio systems. 

(g) Location of relief organizations. 

34. 0£eration of Drainage Structures. After the initial inspection, or 

in connection therewith, the responsible sector foreman should see that 

the automatic drainage gate located in Manhole No. 2 is free of obstruc

tions or defects so as to seat properly on the outlet of the gravity pipe. 

The importance of this step cannot be overemphasized. Once the gate is 

submerged by rising stages proper servicing becomes difficult if not im

possible. Should the flap gate fail to close, the adjacent sluice gate 

located in Control Manhole No. 1 should be operated to close the outlet 

and afford positive protection. The sluice gate should be trial operated 

but kept open and only closed when the automatic flap gate is not operating 

properly and is allowing backwater into the protected area. Sector fore

men should be furnished copies of Plate 1 and Exhibits B, E, and F, to 

facilitate the inspection. 

35. Precautionary Measures. After determining that the gates are either 

securely closed or known to be operating in a satisfactory manner, or con

currently with making such determination, attention should be given to the 

following additional items wherever applicable and the necessary work per

formed without delay: 

(a) Fill with compacted material any holes or washes found in 

the levee. 

(b) Repair gaps where levee crown is worn down or where levee 

is below grade. The use of sandbags is preferable to loose material 

during an emergency. 
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(c) Obtain necessary tools and materials (sacks, sandbags, brush, 

lumber, lights, etc.) and distribute and store the same at points where 

active maintenance is anticipated. 

(d) Investigate all drainage ditches and storm drainage inlets on 

the land side of the improvement works and open these drains when 

obstructions exist. 

36. Patrol. After preliminary work is completed, continuous patrol 

should be established, if not previously done, and maintained during the 

storm period to locate: 

(a) Possible sand boils or unusual wetness of the landward slope 

of levees. 

(b) Indication of em~ankment slides or sloughs. 

(c) Possible wave wash or scouring. 

(d) Low reaches of levee that may be overtopped. 

(e) Leakage through or at dr~inage gates and along culvert and 

sewer pipes. 

(f) Any condition or encroachment that might endanger the levee or 

the operation of drainage structures. 

37. Drainage of Slopes. Should seepage through the levee embankment 

occur, its effect can be minimized by cutting seep drains at locations 

where the seepage appears. The drains should be V-shaped, as shallow 

as possible, and never more than six inches deep. Care must be taken not 

to cut the sod unnecessarily. Drains should be cut straight down, and 

not lengthwise, along the levee slope. Seepage should be diverted from the 
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land side toe of the levee by ditching to the main drainage ditch or 

nearest storm drainage facility. Locations, where it has been necessary 

to cut these drains, should be kept under observation, for this seepage 

may be indicative of an incipient slide or slough. If the seepage in

creases and is carrying particles of earth with it, and if longitudinal 

cracks form in the slopes or cross with it, a settlement or slide may be 

imminent. When such conditions appear, the treatment indicated in para

grapn 38 of this manual should be applied. 

38. Sloughs. Should any sloughs develop in the levees, all soft areas 

should be thoroughly drained as described in paragraph 37 above, after 

which a single layer of willow brush, or any small trees or limbs, should 

be laid on the slope with the butts up and tops down, and weighted with 

sacks. In lieu of brush, a layer of picket snow fence, topped with a mat 

of sandbags, may be used. Care should be taken not to obstruct the small 

drainage ditches. This type of treatment is indicated in Plate 3 of this 

manual. If the slope begins to slough down, a buttress of sacks should 

be built on the toe extending part way up the slope. No sacks or weight 

other than that necessary to hold the brush in place should be placed 

higher than two-thirds of the way from the toe of the slope to the point 

where the sloughing has taken place. 

39. Scours. The approved method of checking scour is to construct 

deflection dikes, using brush, treetops or lumber, driving stakes and 

wiring together and filling in between with brush and filled sacks of 

stone. Plate 7 shows the method of constructing deflection dikes. Scour 

is not expected to be a major problem along the bay side of the levee. 
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40. Topping. Consideration should be given to the possibilities of 

water overtopping the levee, at any point where the levee might have a 

tendency to settle for any reason. The emergency topping, under such 

circumstance, may be done (a) by sacked earth (b) with lumber and sacked 

earth, (c) with mud boxes, or (d) by cutting back of crown and raising 

front crown. These methods are described below: 

(a) Sack Topping. If lumber is not available, a sack topping 

(Plate 8) may be used to raise the crown of the levee as much as three 

feet. The sacks should be laid lengthwise along the levee for the first 

layer, crosswise for the second layer, and so on. Sacks should be 

lapped at least l/3 of their length and well mauled or tamped in place. 

Sacks should never be filled more than two-thirds full. They should 

be tied at the throat in such a manner that the material is loosely 

contained in the sack in order to facilitate mauling or tamping. When 

properly sacked and tamped, one sack will give about three to four 

inches of topping. If gravel is available, it should be used for the 

front facing so as to avoid washing out. 

(b) Lumber and Sacked Earth Topping. This is the most commonly 

used method of raising low reaches in emergencies. Two inch by four 

inch or two inch by six inch stakes should be driven on the bay side and 

the land side of the crown six feet apart, and one inch boards nailed 

to the land side of the bay side stakes. This wall, backed with a 

single tier of sacks will hold out at least one foot of water. If a 

second foot is necessary, the layers of sack will have to be increased 

in number and reinforced. See Plate 9 of this manual for details of 

this method of protection. In some instances, it may be practicable 
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to back up the planking with tamped earth obtained in lieu o£ the sacks 

shown on the drawing. 

(c) Mud Box. A standard double bulkhead mud box is shown on Plate 

10 o£ this manual. The size o£ the box is controlled by the conditions 

under which the box will £unction, available materials, method o£ placing 

the dirt, and time element. 

(d) Cut Crown Topping. This method o£ obtaining additional height 

should never be used except as a £inal alternative in the event that £illed 

sacks and lumber are unobtainable. When undertaken, it shall be done only 

by authority o£ the District Engineer under very strict supervision. The 

source o£ material is the landside crown o£ the levee where the depth o£ 

cut should be greater than one £oot and not riverward o£ the centerline o£ 

the levee. 

41. Sand Boils. Even with proper levee construction, seepage through a 

pervious stratum under the levee can occur and break through the ground 

sur£ace on the landward side o£ the levee. These ''blowouts!! or sand boils 

are danger spots when discharging solids. An e££ective way to localize 

the danger £rom a sand boil to build a watertight sandbag ring around it, 

making the ring su££iciently large to avoid the de£ective area immediately 

surrounding the boil. The ring should be o£ such height that a counter-

acting head is produced which reduces the pressure and velocity o£ £low 

below the critical point so that erosion o£ material ceases. No attempt 

should be made to completely stop the £low o£ water as other boils might 

then occur outside the sandbag ring. I£ several sand boils occur in an 

immediate vicinity, a sandbag sub-levee should be built around the entire 

nest o£ boils, rising to such a that none o£ the boils will discharge 

with enough £orce to displace sand or silt. It is advisable to carry o££ 

the water £rom the ringed boil through a small spillway by means o£ a V

shaped trough constructed o£ two boards or a piece o£ sheet metal. 
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Discharge should be diverted to the nearest drainage ditch or other 

facility where practicable. If the water from the boil is clear, there 

is no danger of the levee failing by undermining and such boils do not 

need to be ringed. See Plate 2 of this manual which shows suggested 

treatment of sand boils. 

IX - REAL ESTATE 

42. Federal Law. Under provisions of the River and Harbor Act of 1962 

and in accordance with House Document No. 464, 87th Congress, 2nd Session 

local interests were required to provide without cost to the United States 

all lands, easements, and right of ways, including borrow-areas, necessary 

for the construction of the project. 

43. Interests in Real Estate. In accordance with the Authorizing Document 

the Township of Madison acquired title to all properties and interests in 

such properties required for the Beach Erosion Control and Hurricane 

Protection Project. 

44. Real Estate Records. Maps of lands which have been acquired similar 

to those shown in Appendicies l-4 of this manual are on file at the 

Department of the Army, New York District, Corps of Engineers, 26 Federal 

Plaza, New York, New York. No encroachment or trespass which will affect 

the efficient operation or maintenance of the project works shall be per

mitted upon the right-of-way. No construction shall be permitted within 

the limits of the project right-of-way nor shall any change be made in 

any feature of the works without prior determination by the District Engineer, 

Department of the Army, Corps of Engineers, New York, N. Y. that such 

improvement, construction or alteration will not adversely affect the 

functioning of the protective facilities. 
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45. Ownership of Facilities. All structures erected and equipment 

installed by the Federal Government, except those constructed for local 

interests at their request, remain Federal property, although their 

maintenance, operation and replacement is the responsibility of the 

State of New Jersey and local interests. 
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TJTLB U-NAVIGATION AND 
NAVIGABLE WAn:RS 

Olapter 11--Co,.,. of Earl-., W'ar 
Departmnt 

Pan 2or--PLooo CONTIOI. Rloounon 
..aiTIJ!oUICJI o\1111 OPUATlOif 01' n.ooe 

COJfftOI. WOIJIII 

Punuallt to the pfOYtltolu of ..ctlc.a. J 
011 &be Ac$ ot Collll'lll approyecl JUDe ft. 
11M, u ameDded aDd 1\IIIPiemeated <• 
~~&a&. tan; eo BLat. e'l"': aDd N sa&. 
Ill; JJ U. 8. C. '1'01c: "r01o-U, UM fol· 
lowm. rel\&laUODI are berebJ preecrlbecl 
&o IOftfD the malnt. DaDCe aDd opua
UGD ell tlood control worka: 

I 20110 Local !loo4 ,-oCeclfoll 1110rll: 

( ) 
711Gftltmanc. an4 op.,.atron ot 1tnlctllrw 

a •lid t~~C~ruw-<al a.nma. m 'l1MI 
IU1acturea and facwun com~ Ill 
the UDited Btatea for local Good pro&ec. 
U0D aball be coDtlnUOUIIJ ma1Dtatned ID 
I1ICh a ID&DJler and operated aC II1ICII 
Umea and for auch periodl u JDaJ 'be 
DICIJIIII'J &o obtaiD tbe IIWWDIIIII 
beae1lta. 

(21 Tbe Maw. poiiUcal aubdlviiiOD 
Ulereof, or ot.her reapomlble local 
apney, which fumilhed &IIIRiranu that 
I& trW DWDtalD aDd operate 11ood CCD• 
U'ol woru In accordance with renla
Uon~ preecrtbed b:v the Secrel.arJ' of War, 
u reqUired b:V law, ahall appoiDt a per. 
aaaneDt C01nm1ttee coDiiatln1 of or 
hesded bJ an ofDclal hereiDafter called 
the "8uperiDtendeDt." who ahaJl be re
IPOIUtbla for the developmeDt and malD• 
tenance of, and dlrectiJ ID char11 of, an 
ortanllaUoD reapoDilble for the delaDt 
QDaraUoD aDd ma.I.DtenaDc. of all of the 
l&nlcturet aDd fa.c1lltlea duriDI Good 
pertodl aDd for CODtiDUOUI lnlpeCUoD 
and IDalDtenance ol t.he proJect woru 
duriDI periods of low water, aU wltlloUt 
_, &o the tlDited Statu, 

<J • A ruerve auppiJ of materlala 
Deeded duriDI a ftood emernDOJ &hall 
bo kept OD hand at all UIDel, 

<fol No 111croachment or U'eiiiUI 
wblcb wtll adveraeb' aa'ect the efDdeDt 
open.Uon.or malDteDance ol the proJecC 
woru aball be permitted upoD the rtabta
of·W&J for the protecuve faciiiUu. 

<Ill No improvement &hall be pauecl 
cnv, UDder, or tbroqb the walla,llf-. 
lmprond cbannela or &lodw1171, DOl' 
aba11 aDJ' ezc&"aUoD or conat.rucUQD be 
permit~ wlthln the IJmJta of the proJ
ect rtaht-ot-wa:v, DOr d1all &DJ chaDII 
be made In an:v feature of the woru 
Without prtor detennl11at1on bJ Che Dll
trlct EnriDeer of tbe War Department 
tlll h1l autllorlr.ed repreaentaUve tha' 
IUCh Improvement, excanUon, conatruc
UoD, or alteration will not advenel:v af
fect the functlonlnt of the protective 
facWUea. Such Improvement. or alter
aUODI u ma:v be foUDd to be dealrable 
aDd pennlutble under . the above de· 
&ermJDaUoD lhall be con.structed ID 110• 
COI'dance with standard e1111neertD1 
pracUce. Advice rerardlnr the elrect of 
propoaed Improvement~ or alterations 
011 the functioning of the proJecC and I,D• 
formation coDeernlnt methods of con
atructlon acceptable under atandard en
peering practice shall be obtained from 
Ule Dlatrlct Engineer or, If otherwise 
obtained, shall be aubmltted for hla aP
phlval. Dro.wlngs or prints showlnl 
auch Improvement~ or alteratlona aa 
flnaUy constructed &hall be furnl.!hed the 
DU1tnct Engineer after completion ol the 
work. 

(b) 

<II It ahall be tbe ctu'' ol \be auper- the lnee. Immediate a&ePI wW be l.aUII 
lll&eadeDt to aubmJt a aeml&nDual repon to correct c1an1eroua condltlooa dlecloeeca 
lo Ule Dlltrlct Engineer CCJrerm. lnapec- bJ' auch lnapoc:UOM. ReiUlar maiDte• 
Uoa, mal.ateDIDce, aDd operaUOD ol &be DaDOI repair meaaurea ahall be accom-
JII'C)tecUYe worU. pUahed durtDI &be appropriate IIUOD 

m Tbe Dlltrtct Bllll~~e~r ar ble aa- uecheclllled bJ Ule·SUperiDteDdent. 
tbortsad repr-tatlJU aball han IG• (2) o,.ratloft. Durtlll 1loocl pertodl 
- a' all tllllll &o all porUOGI of Ule pro- UM llfee ahall be patrolled CODUDIIOUIIJ 
&ecUYI woru. to locate poealble 11.11d bo1ll or un~~~~,~&l 

<II KallltiJI&Dce meuurea ar r.,.U. weU1a1 of the landward alope and to be 
WbJcb the Dlltrlct J:llltneer deema Dec• ilertalD that: 
_, aball be promptly takeD tlll made. m There are DO indlcatiOill of llldel 

<W Appropriate meuurea ahaU be or alourha developlnr: 
taileD~ local auUloriUa lo lftiure that CUI wave wash or ~eourlnl actloa II 
Ull ac&lYiUel of aU local oqaDiiiUon~ DOt occurrlnl: 
opera\lJll public or priYate facillUel con- <WI No low rcachea of levee ala& 
DIC&ecl wtUI the pro\ectlve worka are oo- which ma:v be overtopped; 
onlillated wiUI tbOMI ol tbe 8uperiDtencl• Uvl Nb othtr CODdiUOna ellilt whtob 
IM'a ornnlaatloD durlnr 1loocl pertodl, lllllht endan1er the structure. 

ClD) Tbe War DepartmeDt wW fum&dli Appropriate advance meuura wt1l be 
local lnteresta wtth an OperaUOD aDd taken to wure the avallabUit:v of ade-
MaillteDII:Ice Manual for each completed quate labor and materlala to llltft aD 
proJecC, or separate uaeful pal1 Ulereol, contlnreDCies. Immediate ltePI wt11 be 
to &llld them In CU'J'Jinc out UMir ob· taken to coDtrol an:v condiUon which 
ltlaUODI UDder tbeae rerulaUon~. endallrera Ule levee and &o repair Ull 

(tl) Z..We-(1) Jlalntellt1114W. T be damul!d MCtiOD. 
luptrtntendeDt aball provide at all Ume. (C) <c> Tloocl 1011111.-<11 JlalntfiWIIIOI. 
nell matDtenance u ma:v be reQuired &o Pertodlc ln~pectlona aha11 be maclt bJ' Ule 
lJIIurt aemceabWt:v ot Ule akucture~ ID &uperlnteDdent to be certain UIP: 
Ulllle of 11ood. Meuura aball be takm m No ll!epage, aaturated areu. or 
&o promote the IJ'OWt.h of aod, eltermi· aand bolla are occurrllll: 
Mote b)UJ'owlna aDimal.l. aDd to proylde <111 No undue MtUemeDt hal occurred 
tw routl.ae mowlna of the 1rua and which aa'ecta the stablllt:V ol tbe wall or 
nedl, removal of wild ll'OWtb and drl.f\ Ita water tlghtDes~; 
depoalta, and repair of dama1e cauaed b~ <1111 No tl'eea e:lilt, the roota of whtcll 
eroalon or other forces. Where prac- milht extend UDder the wall and olrtr 
tlcable, measures shall be taken to retard accelerated aeepl\le patha: 
ballk eroelon by plantiDI of w11lowa or <lvl The coDcrete hu DOt undei'IOIII 
other aultable 1rowth on areu riverward cracll:llll chlpplna or breakiDI &o aD 
of lhe leveea. Periodic lnapectlona abaU exteDt ..;hlch mlrht aa'ect tbt atabWt:v 
be made by the Superintendent to l.aaure o1 the wall or Ita water llrhw•: 
thal tbe above m.Uotent.n.ce meuul'ft (V) There are DO encroachmenta upon 
are beinl elfectlvely carried out and, the rlrht·of-wa)' which mlrbt endanpr 
further, to be certain tbat: the atructure or hinder Ita functiODlnl 

(I) No unuaual 11ttlement, &lo~~thiDC, ID time of 11ood: 
or material lou of grade or le.- croea (VII Care Is biellll eserclaed to pre-
aectlon haa takeD place: nnt accumlllatlon of t.raab aDd debrta 

<Ill No cav1111: hu occurred OD eltber adJac:cDt 1o walls, and to lllliure Ulat DO 
tbe land aide or the rlnr aide of t.be levee flres are belna built near them: 
which might alrect thf stability of the (rill No bank e&Yinl coD.41UODI eaJit 
levee aectlon: rlverward of the w•ll which lllilbt Ill• 

<WI No seepage, aaturated areu, or dan1er ltl .stabiUt:v; 
UDCI bolla are occurring: <vUil Toe dramare mtema aDd Prtl• 

(Jy) Toe drainage syetfll\.l and J'lft• aure reUetweUa 111'11 ID 1ood workllle con-
aure relief well5 are tn 1ood worklnll coD• dltlon. and that such fMIUUefl are DOt 
diUOD, and th~t aucn fiiCIIIlltl are DOt becominl ciOCUCIIId. ... all be ... I e 
blooming cloued; Such IJllpec ona ''" m ... e mm • 

(y) Dnlna throu1h Ule leYeea and c~~ate'Y prior to the betiiDDIDI of the flood 
pt.ea oD A.ld drv.IM are In rood worklnl aeuon. lmmedlatel:v rouowiDI each ma~ 
condition: Jor high water period. and otllerwlll ~t 

(VII No revetment work or rlprap hu lnterval.l not exceedlnl 80 daya. Melt)· 
beeD dlaplaced, waahed out, or remoyed; urea to eliminate eDcroachmenta and ef· 

<VUl No action Ia be!ng taken; auch feet repaln round neceaaaey bY such In• 
u 'burnlnl 1r111 and weed.l durllll ID• apectlona shall be undert11ke11 lmJUedl• 
appropriate aeMOns which wUI retard ately. All repalra &hall be accompUihe4 
or ll.enro:v the 1rowth of aod: b:v mcthoda ncceptablt~ In 1tandard en• 

<vWl AcCIN' roads~ aDd on the lnee ctneerlnl practice. 
are belna properl:v .alDtaiDed' (21. Operation. ContlnUOUI patrol or 

UJ:l Cattle tuarda and tates are ID the wall shall be maintained durtn& flood 
lood coDdltlon: periods to locate poaslbleleakase at moD· 

(J:) crowD of Jene 1a ahaped 10 u to oUth Jolntl or aeepece underneaUI the 
drtJD readily, and roadwa:v Ulereon, lf wall. l"'oatl.al plant or boat.l wiU not be 
aii.J Ia well &haped and maintained· aDowed to lie a1a1nat or tie up to Ule 

(llll There Is no unauthorized 11'~ wall. Should.lt become neceuary durtnl 
or nhlcular tramc on the levees: a flood emerreDcY to pau anchor cablea 

(&Ill Encroachmmta are not beiDI over the wall, adequate meaaurea ahall 
made on the levee rlrht·of-way whlob be taken to protect the concrete and co!ll 
mlsht endanger the atructure or hiDder structlon Jolnta. Immediate atepa ahch 
Ita proper and emclent functlonlnl dur· be taken to correct any condition whl 
In times of emergency. ( ) eDdangers the stability of the wall. 

Such lnapectlona shall be made am- d (dl Drajnage ltn1cture1-(ll lllolntf.-
medlately prior to the beglnnln& of the nonce. Adequate measures shall be takt~ 
tlood seaaon · Immediately followlnl each to Insure !.hat Inlet and outlet channe 
major high 'water period and otherwlae are kept open and that trash drift, or 
at IDtervala not exceedl,;g gel daya; •nd debris Is not aUoW'ed to accumulate n::~ 
auch Intermediate times as ma:v be neces- drainage structures. P'lap gates 
aar:v to Insure the best pasalble cue of manually operated llltea and val•es on 
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dralna~;e a~ructures shall be enmJ.ned, In U. Operation aDd Maintena.ace Man· CJI) The channel or tloodway II not. 
oiled, and trial operated at leaa~ once ua1 wbtch will be fiU"'Iiabed local intereata belnc restricted by the df!P(W~Uinr of 
eney 90 daya. Where dralnace atruc• upon completion of the proJect. Closure wu&e m&terlala, buUdlnr of una.uthor· 
tum are provided with a~p lll!J or ot.her liructures wiD be lnapected frecauentlr lied atructurea or other encroachment&; 
emenencr cloaurea, the condition of the dunnr ftood perlodl ~ ucert.alo that no CWl The capacity of the channel or 
tqv.lpment and Ita houainl aha11 be to• uDdue Je&ll:qe II occurr1n1 llld that ftoodway Is nnt belnr reduced b)' the 
apected rqularly and a uta! IMtallatloa dnllll prn¥1decl ~care for ordinary lftlc· formation ot ahnala: 
ot Ule emtrrency clo.ure &hall be made &lfl are functlorun. properly. Beata or Uvl BaniLs are not belnl da.maced br 
u leut once each year. Periodic IMPIC• ftnatiol plant ahaJI oot be allowed ~ Ue ram or wave wuh, and Ulat no llOUib· 
Clolllahall be made by the SUperintend• bp 10 cloaure atructurea or ~ dt.lcbarle l.al of banka hill occurred: 
ent ~be cerl&ln that. ( JIIU.Mftllr& or carlo OYV them. (Vl Rlprap aecttoNI and deftectJoa 

m Plpee, aatea, operaUJIImeoblniiiD. f) (f) Pll!lt1ri"' J'llollD-(1) • c • a ' .., dikes ADd wall& areln rood cond1uon. 
nprap, and he&dwalll are In load CIOil• liCIIH. Pumplnf planta ahall be llllpecte4 (Yl) Approaeb and erreu cb&DDI.Ii 
d1UOD; bf the SUpenntendeDt at Intern~~ B4K adJ&CeDt to the Improved channel or 

UH Inlet and OIAM\ cb&IUMJI are opea; to aeeed so dan durin1 Good IIIUOfll Good war are Jv.lllclentlr clear of oblh:'uc· 
UUl Care il betlll' Blrc¥ed to preftl\t IDd 80 daJ'I durllll' off.llood MU01S1 to Uont &D41 dtbrla ~ permit proper fUDC• 

the aecumv.laUoa ot f.rllbc aDd debr1a llll\lle that all eqv.lpmenllllll order tor tloiWll of tbe proJect worka. 
oer.r tbe atructura aDd &bat DO llw are lllltut 1111. At recv.lar lntervall, proper 8ueb inapectlofta ahall be made prior 10 
bll:nr bUilt near bttumillOUUflllted pipee: llltUIU'U 111&11 be t&ll:lln to J)lOYlda for the beanllinr of the ftood aeuoD aDd 

Uv> Brol.lottll DOtoecunltlt adjacent cleaniDI plant, bulldiiSII. and eqv.lpmtm.l, otherwtae at lntervall not to exceed 90 
to the atructure' wbh:h mlrht ead&Drer repaJnUDr u neceuary, ADd lubrlcattnr dan. Immediate 1tepa wiU be taun to 
Ita water tllhtne• or atabllltr. all machlaerr Adequate 1uppl.ia of remldJ anr &dverae conditiODJ cluJcjOieci 

Jmmedtate liiJII will be t&Jrm ~ rt• lubricant& for all tlllll 9f macblllll, tuel b)' aucb !Nipectlon1• Keuurea wiU be 
p&jl dam .... , replaee mllalnl or brota for laaollne or dluel powered equ.lpmeot, t&ll:eD br the suilerlntendent ~ promote 
JIIU'tlo or 1'elllld7 advene eorad1Uou dll• and I!Ub lllhtl or IADteFNI for emer1encr Use crowth of .,_ •• OD be.nk alo- an4 
elcaed b)' IUch IDipecUoM. 11tbt1DI aha11 be kellt OQ hand at a11 ••- r•• 

(I) Oswotfoll. Wbml'ftl' bllb water t.&-. Tellpbczse..mce ....... be m&IDoo earth, cle!!ecUon di.II:N. Tile Superin• 
ooacl!tiONI Impend, all pta wUIINt to• tamtd at JI\Uilllilll, pl&Dti."~""AU &QUip. tendlnt lhall provide fOr periodic repatr 
ll*ltad uhon tJmo before water reacblo unt. locludllll' awllch cnr, tranaform· and cleanlnl of debrll buln.e. chtc* 
tht Invert or the pipe and &Dr objec* en, motort. Pl.lmPit valva. llld llttl ::0~~ related •tructurea u mar be 
which mllht prevent cloaure of the 11te mall be trial operated and checked at ell Optraeto11, Both b an 1c • of the 
lhall be removed. Automatic ca&ellhall leu~ once every 80 d&J'I. Meaaer tau .. __ 1 
be clo~el:v oblerved untO n bu ben U• of an lliiUiatlon lhall be made whenever c ..... nel ahall be patro led durlnl peraoda 
certalned that thtr are IMCIIftlF c!OIId. wlrtq bu been tubJected to undue dainp. of hllh water, and meuurll &hall. be 
Manually operated 1ates llld valvulhall nea and otherwiM at lntervall nol to i::::t ';/~~~::= :a:;e!,'=O:a!~: 
be cloaed aa neceuary ~ prevezst ldow tliCHd one year. A recoa·d lhaJl be kept APJ'roprtate meuurea lhall be taten to 
of ftood water. All dralnan •truct\ll'el lhowllll .the ri!lulta of 1uch teat&. Wlr• preven,; the formation of Jam• of Ice or 
lo lev•• ahall be lnapecte<l frequmtlr illl' d1io10Md to be Ill an Ulllatlafaotor7 debrll. I.arae obJecta which become 
durtnc ftooda to ucertaln wbether IHP- Oozld!Uon br aueh tate lhall be brourht lodred a1&1Nil Pte baniC 1hall be r.., 
"'' 11 tatlnr place alonr the linea of ~ a atl&tactoey condition or lhall be moved. The Improved cha.nnel or ftooclr 
tbelr contac~ with the embaniUDent. prompt.IJ replaced, Dleul and 1ueUne wi.y •1'1&11 be tborourhl:v Inspected ln'llll4• 
Immediate •tept 1hall be taken ~ cor· eiSII!'Iea lhaU be atarted It •ucb Inter• d1ately followlna each mmJor hlrh water 

( 
reet any advcrae condition. vall and allowed to run for 1ucb JenrUl period. AJ aoon u practicable there• 

e) (e) Cl<UUrt ltrvcture,_Cll MIUiltB• of time u mar be Dtc&lllll' to llllure Iotter, allanap and other debrll lhall b4il 
!lance. Closure 1tructurea for tramo their aervlceablllty in tlmea of emer· removed and all damaae to bank•. rlprr.R. 
openlnrs &hall be lnapected br the•auper• renc:v. OnlY alel~led electrlci&DJ and me· deftecUon dlkea and waJLI, dralna1e ou•~ 
lntendent every DO 6aya to be r.trt&ID chanica lhall be employed on tiiiCI and leta, or otlwr ftood control atruclurea 
that· rapafb. Operatinc peraoDflel for the repaired. 

oi No part& are mJuln1; plant lhall be present durlnr teata. An7 (h) (hl Mi~CelllllulotU fa.cWtle~ ·- tU 
(Ill Metal parte are adequately cov• equ.lpment removed from the station for Mafntsn.ance. Mllcellaneoua atructurea 

tred with paint: repair or rttplaeement 1hall be returned and facllltlea conatructed u a part of 
um All movable part& are In a&t11• or replaced ~ soon u practicable and. the protective woru and other atructurca 

fae~ry worklnl order, &hall be trial operated after relnstal· and facllltiel whlcb function u a Rllrt 
Uvl Proper cloaure can be made latlon. Repair• reqwnnv; removal of ot. or atl'ect·the etJlc.Jent functlonlnl of 

pro111ptly when neceuary: eqv.lpment from the plaat ahall be made the protective workl, 11110 be periodical~ 
(Vl Su.lllclent matenall are on hand d!lr1nr olf•ftood JeUODt Insofar u prac· lnapecled by the Superintendent and ap~ 

for the erection of •nd bal c1o1uru and tlcable. proprlate maintenance meuuret laken. 
that thv location of 1uch materlal.l Will (:I) 0Mratlon. ColllPtttnt operatora Dt.mared or unaervlceable part& aha.ll be 
be readily aeceulble In tlmea ol emer· lha11 be on dUtl' at pumplnl plant. wben• repafred or ·replaced without delay. 
ltfiCY. ever It appeara that neceulty for PIUDP Areu UJed for pondlnr In connection 

Tooll and part& shall not be removed operaUoo 11 Imminent. The operator with DI.ID'IPinl PIBnta or for tempilrmrr 
for other 1111e. Trl41 erection& of one or maU thorourhly ln~pect, trial OPerate, ltorawe ol Interior run-otr durinl ftood 
more closure mtructurea ahall be 111ade and place In readlneaa all plant I!IIIIIP• penodJ mall not. be allowed to become 
once each year, alternattnr the 1truc- ment. The operator ahall be famlllar ftlled With atlt, debris, or dumped ma• 
ture1 chosen 10 that eacb aate will .be with the equipment manufacturer•' In· terkll. The Superintendent ahall take 
erected at !eaat once In each 3-year PI• at.ructlOM and drawlnga and with the proper atepa to prevent reatrlctlon of 
rlod. Trial erection of all cloaure •S:Uc· "OperaUnr IDSlructlona'' for each' ata.- btldlt openiDIII and, where practicable. 
tureuhall be made whenever a cllanre 11 Uon. The eqv.lpment llU!Jl be operated ahall provide for temporary ra.lalnr dur-
made In key operatml peraonnel Wbere In aeco.rdance with the nbovo-menUoned tnr 11oodJ of brldrea which restrict chan• 
rauro&d opel'atlon maltu trlal.;.etlon of "Operatlnr Instructions" cn4 care aball nel capac.Jtlea durll'llr hlrh ftowt. 
a cJoaure 1tructure lnteaalble, nworoua be aercbed that proper lubrtcotlon II (ll) 0JIB!'idlon. %141acellaneoua facl11• 
!Nipectlon and drill of 0perattnr per· beln1 tupplled all eqv.lpmmt, and that no tlea shall be operated to prevent. or re• 
10nnel may be substituted therefor. overheatlnl, undue vlbratloD or nolle 11 duct bdtnr during perloda of hllh 
Trial erection of sand bar closurn 11 not ocourrt.nw. Immediately upon ftnal re- water. Tholl facllltlea con1tructed u 
required. Closure materials will be care- Cl!lllion ot ftood watera, the pumPinl •til· a part of Ute proteeuve workl 1h11.U not 
ful17 checked prior to and followtnr Uon ab&U be tboroughl:v cleaned, PUMP be uae<t for purposes other than flood pro• 
ftood periods. and dama1ed or mliiiiDI bouan llliDPf. fluahed, and equipment teetiott without approval of the District 
))arts •hall be repaired or replaced tm• lhorouahlF Inspected, ~ed and arcucd. Enl!l.neer unlesa deslrned therefor. 148 
mediately, A AOnrd or los of pumplnr plant opera- Stmt. llS'U, 110 atat. 877; and 611 StBt. 038; 

<:u 0PI!1'otlon. Erection of each moY. \$oft ahall be lcept for emch atatlon, a copy 33 tl' B c 701 • ?Olc-1> CRe • 8 Ausuat 
able closure ahall be started In au.lllclmt of wb.lcb aball be tumlshcd the Dlltrlct 1114f Cr.' S~> II • 
ttme to permJt completion before ftood ( ) BDamHr followtna each fiood. • 
waten reach the top of the atructure S <r> Cho.ttllllll ond /IOOdiDGVI - <P [n.u.l J, A. ti'LIO, 
liD Informe.t!on regardlnl the propel' .lfaJntmanDB. I'ertodio ln3pectlona of JttJ;for Omcrtl&, 
method of erecting each Individual cl011• llllproved channel• and floodwa:va chaU 'l'he Ad1utant General. 
ure structure toaethor with an tlltlinate be 11111de by tbe SUperlntllndent to be 
Of tbe time ;equtrcd by aD upe.rlcnced certain thBi: tP. a. Doc. H-1~: Piled.. AUI'(Iat lf. llt4: 
crew to complete ILl erection will be glvezs m 'ftle chmonel or floodway II clter ot ll:t4 •· m.J 

dtbrll, weeds, and wild IFOWtll; 
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Identification 
on Plate 1 

36 inch R.C. Pipe 

RARITAN BAY A:ND SANDY HOOK BAY, N, J, 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

LIST OF DRAINAGE STRUCTURES 

Station 
(Approximate) 

Outlet 
Size 

Gate 
Size-~ T'JJ?e 

83 + 20 36 inch None 

Remarks 

Drains to Raritan Ba.y, 

Note: 1) Stationing, except noted, survey baseline which generally 
follows shore line Plate 

2) C.M. - Corrugated 
R. C. Reinforced Concrete 
A, D. Automatic Drainage (Flap) Gate 

EXHIBI'r B 



Identification 

B.M. 11X 36 1952" 

RARITAN BAY AND SANDY HOOK BAY, N. J. 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

LIST OF BENCH MARKS 

Description 

USC & GS Disk set 
vertically in the 
North East face of 
the South East abutment 
of N.J. State Highway 
35 Bridge over Cheese
quake Creek at Morgan, 
N.J. Bench mark is 30 
feet southeast of 
center line of a black 
top street that is under 
highway bridge and 2 feet 
above ground. 

Elevation in 
Ft. M. S.L. 

11.683 

EXHIBIT C 



RARITAN BAY AND SANDY HOOK BAY, N. J. 
MADISON TOWNSRIP 

BEACH EROSION AND HURRICANE PROJECT 

LIST OF TIDE GAGES 

1. Raritan River at Perth Amboy, on upstream cribbing for pier 

supporting swinging section of Victory Bridge on State Route 35 in 

Perth Amboy, Middlesex County, New Jersey, 0.5 mile downstream from 

Garden State Parkway Bridge, and 1.5 miles upstream from mouth of 

Raritan River. Latitude 40° 30' 31", Longitude 74° 17' 30". Datum 

of gage 10.00 feet below mean sea level, datum of 1929. (Operated 

by the U.S. Geological Survey, 420 Federal Building, Trenton, New Jersey, 

Telephone Area Code 609, 599-3511). 

2. The Narrows, at Fort Wadsworth, Staten Island, N.Y., eastern tip 

of Staten Island, upstream of the Verrazano - Narrows Bridge. 

Latitude 40° 36', Longitude 74° 03'. Datum of Gage 12.33 feet below 

mean sea level, datum of 1929. Tidal data telemetered to the Survey 

Branch, Operations Division, Department of the Army, New York 

District, Corps of Engineers, N.Y., Telephone Area Code 212, 264-0180. 

EXHIBIT D 



Identification 
on 

Plate 1 

Levee Drainage 
Structure 

M.H. No. 2 

C.M No. 1 

RARITAN BAY AJ.IID SAJ.IIDY HOOK BAY 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

CHECK SHEET FOR INSPECTION OF 
AUTOMATIC DRAINAGE GATES AJ.IID SLUICE GATES 

Conditions 
and 

Gate Lubri- Recommenda-
Location Type Size cated tions 

Center of relocated N.J. A.D. 24" 
Rt. 35 Service Road 
at approx. Sta. N. J. 
109 + 20 about 100 feet 
west of intersection of 
Levee center line and 
service road 

Bay side of Levee at 
Levee Station 4+25L 

Sluice 24" 

Note· 1) Levee stationing is along center line of levee 
(see plate 1) 

2) N.J. Stationing is along center line of N. J. 
Rt. 35 (see plate 1) 

3) M.H. - Manhole 
C.M. - Control Manhole 
A.D. - Automatic Drainage (Flap)Gate 

EXHIBIT E 
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Date 

RARITAN BAY AND SANDY HOOK BAY, N. J. 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

RECORD OF OPERATIONS 
FOR 

SLUICEGATES 

Report by ---------------------- Date --
Sluice Gate 

Location and Identification Time Time 
Closed Opened 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

19 
~-

Remarks 



RARITAN BAY AND SANDY HOOK BAY, N. J. 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

CHECK SHEET FOR INSPECTION OF DRAINAGE FACILITIES 

ITEM CONDITION RECOMMENDATIONS 

Manhole 

Control Manhole 

Culvert 

Drain Outlet 

Drop Inlet 

Exposed Drain Pipe 

Pipe Restrainer Bents 

EXHIBIT G 



RARITAN BAY AND SANDY HOOK BAY, N. J. 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

CHECK SHEET FOR INSPECTION OF LEVEES 

( ) Routine Inspection 
( ) Prior to (Hurricane) (Winter) Season 
( ) Following Hurricane or severe storm 

From to 
----~~------~--~----------- ------~~~----~~--~--------Station or Street Station or Street 

Inspected by Date 19 
~~-------------- -----------------------

ITEM 

l. Settlement, loss of grade 
2. Sloughing or caving 
3. Seepage or sand boils 
4. Possible seepage from tree 

roots or animal burrows 
5. Sod, weeds or undesirable 

vegetation 
6. Evidence of fires 
7. Access roads and ramps 
8. Drainage of levee crown 
9. Unauthorized encroachments 

on right of way 
lO. Unauthorized excavation or 

removal of sod 
ll. Unauthorized grazing or 

vehicular traffic 
12. Accumulation of drift, 

trash, and debris 

REMARKS: 

LOCATION CONDITION RECOMMENDATIONS 

INSPECTOR 

EXHIBIT H 



RARITAN BAY AND SANDY. HOOK BAY, N. J. 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

CHECK SHEET FOR INSPECTION OF BEACH AND BERM 

( Routine Inspection 
( Prior to (Hurricane) (Winter) Season 
( Following Hurricane or Severe Storm 

Item Location Condition Recommendation 

l. Unusual settlement 
2. Sloughing 
3. Material Loss of grade of 

beach and berm cross-
section 

4. Escarping (especially 
during high water and 
winter season) 

5. Topping of berm during 
high water 

6. Destroyed or Dying 
Vegetative cover 

7. Excessive growth of un-
desirable grass and 
weeds 

8. Encroachment on beach 
and berm right-of-way 
(unauthorized construe-
tion, Vehicular traffic, 
etc.) 

9. Accumulation of Drift, 
Trash, debris, etc. 

10. Sand Fences 
ll. General condition of 

beach and berm: 

( ) Good ( ) Fair ( ) Poor 

Inspector Date ---------------- ------------

EXHIBIT I 



RARITAN BAY AND SANDY HOOK BAY, N. J. 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

CHECK SHEET FOR INSPECTION OF SANDBAGS 

( ) Routine 

Inspection of Sandbags 

) Emergency 

Total number of sandbags on hand for this project 

Inspected by Date 19 ----------------- -----------------------

Principal source of bags: 
Building or establishment 
Street Address 
City 
No. of bags on hand 
Condition 

Alternate source of bags: 
Building or establishment ---------------------------------------
Street Address 
City 
No. of bags on hand 
Condition 

Principal locations where material is available for filling bags: 

Location of Twine or wire: 

REMARKS: 

INSPECTOR -----------

EXHIBIT J 



RARITAN BAY AND SANDY HOOK BAY, N. J. 
MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

CHECK SHEET FOR INSPECTION OF DRAINAGE DITCHES 

Drainage Ditch -------------------------------------------------------

From to ----------------------------------- --------------------------
Inspected by Date -----------------------------------

Item 

1. Weeds & wild growth 
in ditch 

2. Trash, ashes, debris, 
etc. dumped in ditch 

3. Structures or other 
unauthorized encroach
ment on the ditch. 

4. Erosion of slopes 

5. Riprap 

REMARKS: 

Station or 
Location Condition Recommendati 

INSPECTOR 

EXHIBIT K 
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TITLE 

Commissioner, Department of 
Conservation and Economic Development, 
State of New Jersey 

J.K. Rankin, Chief Engineer, 
Navigation Bureau, Department of 
Conservation and Economic Development, 
State of New Jersey 

Mayor, Township of Madison 

J. Gel berman 
Chief, Operations Division, Department 
of the Army, New York District, Corps 
of Engineers 

Meteorologist-in-Charge 
Environmental Science Services Aili~nis
tration (U.S. Weather 

Chief of Marine Police, 
Monmouth Beach State Marina 

Chief, Survey Branch, Operations Division, 
Department of the Army, New York 
District, Corps of Engineers 

RARITAN BAY A1'ID SANDY HOOK BAY, N. J. 
ViliDISON TOWNSHIP 

BEACH EROSION Atr.D HURRICANE PROJECT 

ADDRESS 

Labor and Industry Building, 
John Fitch Way Plaza, 
P.O. Box 1390, Trenton, 
N.J. 08625 

Labor and Industry Building, 
John Fitch Way Plaza, P.O. Box 
1390, Trenton, N.J. 08625 

!>1adison Township, N. J. 

26 Federal Plaza, 
New York, N. Y. 10007 

Weather Bureau Office 
General Delivery 
Trenton, N. J. 08608 

Office of Marine Police, 
Monmouth Beach State Marina 
Monmouth Beach, N. J. 

26 Federal Plaza, 
New York, N. Y. 10007 

TELEPH01'E 

609, 

609, 

201, 

212, 264-9020 

' 

A/C 201, 

A/C 212, 264-0180 

FUNCTION 

Superintendent, responsible 
for operation and maintenance of 
entire Beach Erosion and Hurricane 
Project, para. • 

Superintendent's Alternate 
(S~e para. 

Supervision of Local personnel 
including the Township Engineer, 
Police DePartment and Public Works 
Department (see para 

District Engineer's Representative 
(see para. 10, 13, and 

Weather, Tidal Conditions and 
forecasts for area 
(see para. 

Weather Bureau Telets~e Receiver 
para. 

Telemetered tidal data for gage 
at Fort Wadsworth, Staten Island, 
N. Y. (See Exhibit D) 



OPERATION AND MAINTENANCE MANUAL 
RARITAN BAY AND SANDY HOOK BAY, NEW JERSEY 

MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

PLATES 



CORPS OF ENGINEERS 

NOTE-:: 
l l!/evclion.3 ore 1!1 !lull and lenlh.s end /?fer lo /he Platte of' 

#eon Slaa Lev.,/ o.s d.,lermined !rom 13ench #ad. 1/.S. C. 
fQ.S. 1%36~ E/ey. /l.tii85/"eef abrme#.S.L. Plane ol' 

Jl.,o/1 Low Jllof,r is 2..SO /eel 6e/ow #S.I.. 
t. ~naks ore' e.tpress,d .h ;e.,; anc/;y/itr !& lne AI. J "*rca lor 

S~~Siem. 

.3. All 5/ltl!oning ala~ "SOon! /iqe IS loKtfn frOI/1 8os<' !tilt! erupt as 
nokd or :sllawn.{See R«ort~.Dr.ttvings cc-JlS • 2tJ2 otld CC-Rs-t'tH) 

4-. FN Drainopt lifr~Kivrtf ~fatAl Sl/11 bl!iiJ/t ;g~ 
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RARITAN BAY AND SANOY HOOK BAY 

BEACH EROSION a HURRICANE PROJECT 

MADISON TOWNSHIP, NEW JERSEY 

GENERAL PLAN 

MADISON TOWNSHIP NEW JERSEY 

PLATE I 



RIVERSIDE: LANDS IDE: 

TYPICAL SECTION 

A 
__j 

Oul:u&ltt row or 
/Je:~9s 011 t!t:u·h sid'tt> 
lo INt on11 ri't!r high~~ 
fhon t:t!n!rr rDwol, 

PLAN 

-
A-A 

/Vote: 
/)o nor S4't:k J,oil wlrii::h does nof d1scharge solids 
Ht-i9hl t:~f' bt::~~g ring lo be oni!J su_Fficient to stop d~!u:ht:rl"gf!! of .roll d's. 
lJo /'Pel edi'"'PI- lo con?plt!'!t!/j' slop we:der //(!)w lhnwg!, /Jt>il. 
Prt~l'illrt:t.bly liS' ~lt:111P/g wo.-•n bt:7!j'S 1'1"1/c-d' wHh cM_y """ loam , 
If' availaill•~ I h"HHi'RI ,..;,!! svch t:.r$ 

et culv,,..f ~IP.t! or JJolle>mle:s:s ft:ttd<,. 
' flfl 8 1'1. 1h dl#mt!fll'l"' 171&:Yfl "• u.:ud 
/nsff!Rd t>F a Sll!i11'u:fJu:ry ,..i"!J· 

SANDBAG RING 
FOR SAND BOILS 

CORPS OF ENGINEERS. U.S. ARMY 
NEW YORK DISTRICT 

NEW YORK. N. Y. 

PLATE 2 



PLAN 

RIVERSIDE 

Buff.s to lop d'J .slope 2 f'l. 
Wol'er .Svrf'oc. e z -- ... _ 

--Line ol' saluraf:,} 

SECTION 

Nofe: 

CORPS OF ENGINEERS U.S.ARMY 

LAND SIDE 
I la!Jer or sandbo.!JS 

2 layer.s of' .sandba!JS 

:3 or more lt::tyerJ 
of' sand'!!!!Js 

Picltef .snow renee con be subshfuled 
ftt:Jt' hrv..rh. 

TYPICAL TREATMENT OF 
EMBANKMENT SLOUGHS 

CORPS OF ENGINEERS, U.S. ARMY 
NEW VORl< DISTRICT 

NEW YORK. N.Y. 

PLATE 3 



Wofsr 

PLAN 

RIVERSIDE 

S&CTIQN 

CORPS OF ENGINEERS, U.S. ARMY 

Fllled .sonctbog3 $paced 
opproKimofe(J C 1 opor I 

Surfbca 

I.ANQ§!QE 

BILL. OF MATERIAL TO CONSTRUCT 100 FT. 

One roll NI!JUior t:~Jffon bO!J!J''nfl 4'211 t 100' 

50 .. flill•d .JfJI''idbO!].J 

IS ... .Sfclt.e~ 1111 t l 1 11 18 1 

WAVE WASH PROTECTION 
COTTON BAGGING 

CORPS OF INGINIERI, U.l. ARMY 
NEW YORK DISTRICT 

N!W YORK, N.Y. 

PLATE 4 



CORPS Of ENGINEERS U.S.ARMY 

I~ C" f'-G ,, 

PORTABLE BULKHEAD 

/'If z "~t 1'-t;;" 

1"•4"• s'-o" 
Saddle two I'll/ed sondba.!JS 
across fop board ~l'~eoch 
bulkhead orter dr!YI"!J to • 
help hold in place 

SECTION 

SILL OF MATERIAL TO CONSTRUCT 100FT. 
Lumher 

30 pi«es -/"r IO"xi0'-011 

20 pu11ces-2•r 4"' S'·O* 

20 pieces-1'' 11 4' • B'·O" 
20 pieces-!"• '2" x l'·f;" 

& /bs. • /Od Noll.s 

120- Fllled Sondbo.!J!S 

.. -

'll""---5/n_q/e row or .sandbags 
btinlnd bt.J/It:nead 

WAVE WASH PROTECTION 

TIMBER BULKHEAD 
CORPS OF ENGINEERS, U.S. ARMY 

NEW YORK DISTRICT 
NEW YORK. N.Y. 

PLATE 5 



CORPS OF ENGINEERS U.S.ARMY 

r 12'-o• 

I 
--r---r---

!- -
- -

~ - r- ....... 
I ... 
(j .. - r-

....... 
.,.I 
0) - / r-

~ - -
.. 
() 

(,, Sheollu~ -~"· 4"• ~~-~ 
ll ou!Jh Boor, s _, 

1'1") 

.2 w g ..!:!. 

PLAN SECTION 

RIVERSIDE LANOSIOE 

TYPICAL SECTION 

BILL OF MATERIAL TO CONSTRUCT 100 FT. 

Lumber 
SG pieces.- 111 

• 12 11
K 12'·0 11 

32 pt'ece~ - 2"• 4 1 r 9'·0 11 

32 p/ece.s- 111
• 4 11 

}t 2'-t;;' 
32 pleces· Z''-4"" 2'-0"' 

Ci1 lbs. - 8 d No/Is 
S lbs.- 10 d Noil.s 
72 Slone. flil/ed /;>O!j.S 

WAVE WASH PROTECTION 
MOVABLE TIMBER BULKHEAD 

CORPS OF ENGINEERS, U.S. ARMY 
NEW YORK DISTRICT 

NEW YORK. N. Y. 

PLATE 6 



GPO 848882 

4'.0" 

I 
I 
I 
I 
I 
I 
I I 
\' 

\ 
END ELEVATION 

I I 
I I 
I I 
I I 

i'i 
Ill 
1·1 

4'.0" y 
t--·-'--''-----~ 

CORPS OF ENGINEERS U S ARMY 

RIVERSIDE LA"<DSIDE 

PLAN 

Sacked gravel or nprap stone 

I 
I 
I 
I 
I 
I 
I I 

1,) 

I 
I 
I 
I 
I 
I 
I 
I, ) 

v 

I 
I 

I' 
I 
I 
I 
I 

I I 
\/ 

:ZPost dnven w1th hand ngged dnver 
I 

I I 
I, } 
v 

SIDE ELEVATION 

HIGH wATER MAINTENANCE 

DEFLECTION DIKE 

CORPS OF ENGINEERS, U.S. ARMY 
NEW YORK DISTRICT 

NEW YORK. N.Y. 

PLATE 7 



COAPS OF ENGIHI:EQ, U. a. Allttd'f' 

3H 

SECTION 

I 
'I 

t 

I 

PLAN OF BOTTOM LAYER 

NoW: 
AltlfNII dtreclron of sacks wrth bottom 
11)'81' lenlfhWIIMI Of levee, fltXI layer 
crOiswtse, etc. 
Lap unftlled portron under ned saek. 
Ty•nl Of sew•n1 ucks not neceswry. 
Tamp thoroulhly in plac;e. 

Bip should be approximately I ·full of 
dly, lilt Of Mnd. 

BAGS R[QUIR£0 FOR 100 
LINEAR ff.f.T Of LEV£[ 

H£1GHT ABOW BAGS 

LEV££ REQUIRED 

I n. 800 
2 n. 2,000 
3 n. 3.400 

METHOD OF LAPPif\IG SACKS 

HIGH WATER MAIITENAICE 

SACK TOPPING 

CORPS OF ENGINEERS. U.S. ARMY 
NEW YORK DISTRICT 

NEW YORK. N.Y. 

PLATE 8 



111 Sheallui?::J 

PLAN 
8'· 0 II 

RIVERSIDE 

SECTION 

BILL OF MATERIAL TO CONSTRUCT 100FT. 

Lurn6er 
3oo S9.FI. -I" SheofhlnQ 
17 Pieces - 2'• 4" If 9'-oY 
17 Pieces - 2'• 4"' r;'-0" 
17 P/eces- Z'll4"" 3'·011 

15 los;# 12 Ga.ge Wti'e 
4 lbs • 10 d 'No/Is 
4 lb!s- IG d Nail• 
/300 Sandbags 

CORPS O' f:NGINUAS U.S.AftNY 

" 0 .. .. 
IJ 

.. 
0 .. • 
~ 

LANOSIDE 

3 FT TIMBER AND 
SANDBAG LEVEE 

CORPS OF ENGINEERS. U.S. ARMY 
NEW YORK DISTRICT 

NEW YORK, N.Y. 

PLATE 9 



CORPS OF ENGINEERS U.S.ARMY 

I 
,__, """ !'"" 

.t! 

I 
I 

./"' ~;" 5heolh/n.3 

.., bt .... I""" 

if 

1'::) -~ - 101 

PLAN 

LANOSIO~ 

SECTION 
--· 

BILL OF MATERIAL TO CONSTRUCT 100 FT. 

ITEM UNIT 

4uw 4"•(;'fo8'Po.sls Each 
/

11 Sheafht'ng s. F'. 
.- 12 (Ja_ge Wire Lb. 
/Od Nalls Lb. 
Sondbogs each 
l!orth C.Y. 

.. -·- ..... 

Note: 
Widfh may be va,.i~d but 
should not be less them the 
anficipt~fed height. 

HEIGHT IN FEET 
-3 I 4 5 

J4 I .34 34 
GOO 800 1000 

Z5 I 2~ 2S 

' ' 8 10 
400 I 40D 400 

70 1 90 110 

3 TO 5-FT. MUD-BOX LEVEE 

CORPS OF ENGINEERS. U.S. ARMY 
NEW YORK DISTRICT 

NEW YORK. N. Y. 

PLATE 10 



MADISON TOWNSHIP BEACH EROSION A1JD HURRICANE PROJECT 

Looking east from vicinity of Station 50+00. 

PLA'l'E 11 



OPERATION AND MAINTENANCE MANUAL 
RARITAN BAY AND SANDY HOOK BAY, NEW JERSEY 

MADISON TOWNSHIP 

BEACH EROSION AND HURRICANE PROJECT 

APPENDIX - REFERENCE DATA 



so( r 1-==:-c+=.::':-c= 

l&{&t~~ 

u.s. 

STATION 12100.39 STATION llf21.01 

RARITAN SAY AND SANDY HOOK BAY 

BEACH EROSION 8. HURRICANE PROJECT 

MADISON TOWNSHIP, NEW JERSEY 

REAL ESTATE 

NEW JERSEY 

APPENDIX 



CORPS OF 

rMATCH LINE. 
I SHEI!T NO. I 

I T 

ITEM 

A 

4 

ACQUISITION BY LOCAL. INTER.E.ST5 

9 I 

IV 8 A 

PLAN 
100 Q tOO 1!00 

y 

U.S. ARMY 

RARITAN BAY AND SANDY HOOK BAY 

BEACH EROSION 8 HURRICANE PROJECT 

MADISON TOWNSHIP, NEW JERSEY 

REAL ESTATE 

NEW JERSEY 

,IPPEND<X 2 



CORPS OF ENGINEERS 

MA"FCH L!A!E 
jrl£f..l ,1)0, 2 

5TATIOi.l 

''+tJO.$/ 
6/i1'00.G"! 

-80+00.0(1 
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TITLE l'J.-NAVIGATION AND 
NAVIGABLE WA'fERS 

Cbpter 11--Corpe of En~Men, War 
D~partm~at 

PUT 20~FLOOD CONTROL R&oounon 

IIAI!fTIIfAifCI Alfl) OPUATrolf OP n.ooa 
COifTaOL WOUill 

Purf.uant to the provteloru of Netlc.nl 
of Lhe Act of CangreM approvCid June 22, 
1934, aa amended and eupplemented <•• 
Stat. 111'11; ~0 StAt. 87'7; and &3 BtaL 
1138; 33 U. B. c. 70ic; 70lc-ll, the fol· 
IOli'ln;r rerulatlons are he-reby preecrlbecl 
to ronrn the malnt. nan.ce and Ollflr&• 
t.loo of tlood control worlta: 

t 208 10 Local Jlood J11'0tectlorr IIX)rb: 

( ) malntenanc.i and operation o/1tructuru 
a and: /ACJ!fttel-(&) General. (l) The 

atructuree and. facUlties conatrucw.t br 
tht trnJted States for local tlood protee
Uon ahall be contlnuowly maintained 1n 
auch a manner and operated at aueh 
Ume.a az:..: for auch per1odl u mar ~ 
necesaa17 to obtain the maXimum 
bene11ta. 

12) The Statr. poliUcal aubdlviJion 
thereof, or other responsible local 
~ency, whlcb furn.lllhed UI!Orance that 
It will malntaln and operate tlood ccn
trol worki In accorda:nce with reiUla· 
tlons prescribed by the Secretary of War, 
u required by law, ahe.ll apJ)Oint a per
manent committee cons!stln1 or or 
headed by an omclal hereinafter called 
the "Superintendent,~ who ahtJI be re
epollllbl.e for the development and main· 
\eniL!lce of. and directly In charae of, an 
Orlt.nlu.IJon responatble for the el21clent 
aperaUon and nu.lntenance of all of lht 
at.ru<:turea Nld fadl1Ue1 durlnll flood 
perlodl &nd for contlnuou. lnapecUOA 
and maintenance of the proJect workl 
durlnr periods or low water, aU wltllollt 
c05t to the trnlted Stat.ea. 

(J ' A reserve supllly of materlall 
needed durlnr a flood erne!'lleii.C)' ahall 
bo kept on hand at tJI Umea. 

16) No encroachment or U'eapua 
which will adversel1 alrect t.he et!lclent 
operatlon.or maintenance of the proJect 
works ahall be permitted upon the rllhta· 
of·WI7 for the protective facllltlea. 

<Ill No Improvement ahall be paued 
Ol'er, under, or tbrouah the walla, lneee, 
Improved cbannela or tloodwaya, Dor 
lhall 1117 exca"atlon or conat.rucUOA be 
permitted within the llmlta of the proJ· 
cet right-or-way, nor ~aU anJ chanae 
be made Jn any :eaturt· of the work& 
without prior determination bJ the Dla· 
trtct En1lneer of the War Department 
or hie authorized representative tha' 
auch lmprovem~nt, excavation, construc
Uon, or alteration will not adversely af· 
feet the functioning of the protective 
facilities. Such lmprovemenu or al\er· 
atlona u may be found to be desirable 
and permissible under the above dt• 
termlnat.lon shall be constructed In ac· 
cordance with standard enalneerlnl 
practice. Advice regardl;.~ the enect of 
propOsed lmprovement3 or al(~ratlon• 
on the functioning of the proJect and J,n• 
formation concernln(l methods or con· 
atructlon acceptable under standard en· 
alneerlntJ practice shall be obtained from 
the Dlatrlct Engineer or, If otherwbe 
obtained, shall be submitted for hJs ap
ptoval. DrawL ;u or prints ahowlnl 
auch Improvements or alterations aa 
ftnally constr ucted shall be furn1.5hcd the 
DtstrJ<:t Engineer after completion of tbe 
work. 

0 

(b) 

c•> It shall be the dutJ of lhe 1111per- the levee. Jmmedlale 1\e~ wUI be u.un 
lDtendent to subnllt a semiannual report to correct dunRerotu conditione d15Cioaeu 
to the OUtrlct Engineer conrtna I~· bJ auch lmpectlona. ~lular malnte-
t.lon, maintenance, and operatloD ot the nance repfllr mcuure• 1hall be accom· 
pr'Otectlve workl. pUahed dllrtDI the approprtate aeuon 

17) The Dtatrlct Enlineer or btl Ill• u acheduled bJ the Superintendent. 
thorlud repreaentaUye, shall bave ac- 12) Op.!ratlon. OurinJ flood pertodl 
cee.~ at all times to all portions of the pro- Lha levee a hall be patrolled contlnuouaiJ 
teetiYe wort.•. to locate poMible sand boUa or unueual 

181 Mll.lntenance meaeuret or repeln wetness or the landward alope and to be 
wblch the District Enilneer deema DOC· certain that: 
eNII'J ahll.ll be promptly taken ~ made. Ill There are no Indication• of lllde1 

I~ Appropriate measuru ahtJI be or aloughs developlnr; 
tlllen by local authorltl!ll to lruure Ulat lUI Wave wash or acourlnl act1on Ia 
tblt actJvlttes or all local oraanl.tat.loD.I not occurring; 
operating public or private facilities con- lUll No low reaches of levee elllat 
nect&d "'lih the protective worlta are oo- which maJ be overtopped; 
ordlnatcd with tho51! of the Superintend- flvl Nb othtr conditione exiJt which 
tnl'a oraanJzatlon durln1 ftood perlodl. mh1ht endan11er the structure. 

<10) The War Dep•u tmt nt wUJ rurn{JJtl Awroprlatc advt1nce meauure• will 1M 
local Interests with an Operation and taken to ln1ure the avaUabUity of adt· 
NA!ntenance Manual for each completed quate labor and matertii.b- to meet all 
proJect, or separate Wteful part thereof, contlnaencles. Immediate stepa will 1M 
to aaailt them In carrylna out tbrlr ob· taken to control any condition which 
llratlone under these rerulatlona. endanaere the levee and to repalr the 

I b) U1Jee1-1 I l Malntena~. T b I dama11ed !leCtlon. 
SUperintendent llhl.ll provide at tJI tlmea {C) <c> Flood waU1.-< 1 l Mafntm4nce. 
1uch maintenance u may be requlred to PertodJe IMpectlon• ahl.ll be made bJ the 
lluure aervlceabiUtJ or the skuc:turee In Superintendent to be certain that : 
ume ol llood. Meuure. ahall be taken m No ~epllge, maturated areu, or 
to promote Lhe rrowtll of lod, u:te1·mJ· aand bolls are occurrlna ; 
nate b)lrrowlnl anlmala. and to provide (II, No undue settlement hu ocelll'red 
fw routine mowlna or the rrue and which alfect.ts the stabllltJ of the wl.ll or 
weeds, removn! or wild rrowth and drift Ita water tightness; 
depo&lta, and repair or damage cau~~ed bJ 11111 No trees exl.st, the roota of which 
erosion or other forces. Where prac- mJght extend under the wall and olreT 
tlcable, measures shall oo taken to retard accelern.ted scepR!Je pathl; 
banlc er~lon by plant1n1 or willowa or (IV) The concrete haa not underaDill 
other suitable growth on areas rlverward craclllnl. chipping, or breakln; to an 
of the levees. Periodic lnspectlona llhalJ extent which might alrect tbe stabUltr 
be made by the Superintendent to lnsun of the wall or Its wattr tlrhtneu; 
that the above maintenance meuurtt tv) There are no encroach menta upon 
are belnl ei'Jeetlvely carried out and, the rlllht-of-way which mlaht endanaer 
further, to be certnln that: the structure or hinder Ita runctlon1nl 

(I) No unusual settlement, &lo~hl~. In time of tlood; 
or material lws or grade or It"" crOM evil core Is being exercl<et:l to pre· 
eectlon ha~ taken place: . nnt accumulntlon of t.re.sh and debrll 

1111 No caving hu occurred on either ttd.Jaccnt to walls. and to an:;ure that no 
tbe land stde or the river elde or the levee ftres are belna buUt near them; 
which miRht atl'~ct the stability of the ('t11) No bank uvlnl eondlt!ODI es!Jt 
levee aectlon; rlverward of the w&Jl which llllght en• 

<!Ul No seepa1e. uturated tareu, or danger Its .stabiUty; 
und bolls are occurrlna; <vUJ) Toe dr&lnMe IJUtelm and prel• 

(ly) Toe dralnaae sy~t~ms and J)rn· aure relief wells &T~~In IJood worlcUl.l con• 
aure relief welh are In aood worlt:ln~ con· dillon. and that such raciUUeto are not 
dltlon, and that aueh r11c1utlel an not becomlna clfJIIa~d. 
beoomlng cloned· Such ln.spectloJU shall be m ade lmme· 

lv l Drains · th;ough the levee a and cJiate'y prior to the be!llnnlnr or the llood 
1at.ea on eald dro.!M are In rood worklnl eeason, Immediately foUowlnr each ma· 
condition· · Jor hl8'h water period. and otherwl&e at 

<vi) N.; revetment work or rlprap hu Intervals not eitceedlna 90 daya. M~~s· 
been displaced, w1111hed out, or removed; urea to eliminate encroachment.. and ef· 

lvlll No action Ia beln(l taken; auch feet repairs round necesaary by such In• 
u 'burnlnr grass and weeds durlnl ID· apectlnna shall be undertaken lmmedl• 
appropriate seR.sons, which· will retard ately. All repairs shall be accomplished 
or 11eatroy the growth or sod; by methods nr.~ptabl~ In atandard en• 

lvUJ) AcceSS' roads wand on the levee lfneerlng practice. 
are being pr·~perly 111aintalned; <2,. Operation. Contlnuow patrol or 

IIX) Cattl11 guard• and gates are In the wall shall be malntalned durln1 flood 
fOOd condition; periods to locate poMible leakage at man· 

<xl Crow. _.of levee Ia shaped so u to oUth Jolnta or scepa«e underneath the 
drain readily, and roadwo.J thereon, If w&ll. P1oatlng plant or boata wu1-not be 
a.ny, Ia well shaped and maintained; aU owed to lie against or tie up to the 

(XI) There Is no unauthorized If~ waU. Should .It become necessary during 
or vehicular traffic on the levees; a flood emergency to pass anchor cables 

(1:11) Encroachments are not belnl over the wall, adequal,e metuurea shall 
made on the levee right-of-way which be taken to protect Lhe concrete and con· 
ml11ht endanger the 1tructure or hinder structlon Joints, Immediate steps shl.ll 
Ita proper Md cmclent functlonlnl dur- be taken to correct any con.dltlon which 
In times nt emergency, { ) endangers the stability of the wall. 

Such Inspections shall be made tm- d ldl Drainage Jtl'llcluru-<1 l Mafntt.• 
mediately prior to the beginning of Lhe nance. Adequate measures shall be-u,lt:rn 
flood seo.son ; Immediately followlnl each to Insure that Inlet and outlet channetl 
1111\~or high water period, and otherwlee are kept open and that trash drift, or 
at lntervets not exceeding 91'1 days; and debris Is not a.Jiowed to accumulate near 
aueh Intermediate times as may be necea· drainage structures. Flap sates and 
1117 to Insure the best possible care or manually operated 1atee and vatvn on 
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dralna~e structures •hall be ~xamlned, In the Operation and Malntenanc~ "1'an• 
~·lll'd, and trial operatM at least once ual which will be furnished locallnt~(e&ta 
~very 90 days. Where drainage struc- UpOn completion or the project. Clo>ure 
tures a re provided with stop '"II or other structure• wm be Inspected frequ~ntlJ 
emergency closures. the condition or the durlnll ftood perlode to ascertaJn that no 
equipment and Its hoti;,Inr shall be In- undue leakage Ia occurring and tha~ 
apccted rrguJar ly and a trial Installation drains provided to care for ordlnurleak· 
or the emergency closure shall be made a1r•1 are !unctlonJng. properlJ. Beata or 
at least once each year. Periodic lnspcc- tloatlnc plant shall not be allowed to tie 
Uona shall be made by the Superintend· \IJl to closure structuru or to dUcharce 
ent to be certain that. p~J&engers or cargo over them. 

II> Plpu, gates, opera tin&" mechanJAm, ( t) (f) Pumping planti--Cll II csl 11 t e· 
rlprap, and headwalls are In aood eon· ftCIIICe. Pumplnc plants shall be Inspected 
dillon ; bJ the Superintendent at lntervall no~ 

Ill l Inlet and outlet channelt &I'll opon; to exceed 30 day• during tlood aeuona 
IIU) Care Is being n ercl.sed to prevent and DO days during o!f-tlood aeaaona to 

the accumulation or tr&S11 and debrl.t Insure th11.t all eQUipment Is In ord~r for 
nrar (he •tructurea and th&~ n o nrea are Instant u.se. At regular lntervalll. proper 
be:ng built "'''H bltumlnow cr,a.wd pipes; m<!a5ures •hall be h ten to provide for 

Uvl Erc1slon Ia not occurring kdJ•cent elt!Rnlns plomt, butldlnll&, and equipment, 
to the structurt whl~h mlt~ht endan1er repalnUnc u necessary, and lubr1cattnl 
Ita water tightness or stability. all machlnerr Adequate auppUes of 

ImmedJAte steP! will be taken to re· lubricants for all types of machines fuel 
pair di.mage, replace ml&lnr or broken for ~ruollne or diesel powered equlp~nt, 
part~. or remedy adverse condltiOIII ella• and ~h llrhta or lanterns for emer11enc)' 
closed by such Inspection•. llihUnt shall be keot on hand at all 

<2> Opera lion. Whenever hlrh war.er tlmu. 'l'elephone service shp.ll be malo-
conditions Impend, all ~ratea will be In· talned at pumplnll planta. AU equip. 
apected a short time before water re&cl~ea ment, lncludlnr awltch ~rear, tran~form· 
the Invert or the pipe and anr obJed en, motora. pumpa, valves. and utu 
which mlaht prevent closure or the rate shall be trial operated and checked at 
lh&ll be removed. Automatic aates ahall leut once every go days. Meucr teata 
be closely observed until It has been 1.1• or all Insulation shall be made whenever 
certalned that they are secure I)' cloled. wlrlnl hu been subJected to undue damp-
Manually operated aa.tes and valves shill neu and otherwtae at lntervw not \o 
be closed ... necessary to prevent lntlow exceed one yea.r. A record ahall be kept 
or 1\ood water. All drnlna1e structure• ahowllll the results of auch teats. Wlr· 
In levees shall be Inspected rrequenu1 lnl d~clo1ed to be In an unsatlsfactorr 
durlns tloods to ascertain whether aeep. condition by •uch tests shall be brough\ 
au ls talclnl! place alon~r the linea of \o a aatlsfactory condition or ahall be 
their contAct with the emb&nltment,'' prompt!¥ replaced. Diesel and suollne 
Immediate steps shall be taken to cor· enrlre• ahaU be started at auch Inter· 

• rect any adverse condition. vats and allowed to run for such lenrrUl 
-,) <el Closure structures-Ill Malnte- of time as may be necessary to Insure 

nonce. Closure structure5 for tramo their aervlceablll~y In Umu or emer-
openlngs shall be Inspected bJ the· super• 11ency. Only skilled electricians and me· 
tntendent every 90 c:laya to be r.ertaJo chanla shall be ' employed on tests and 
tbat· repalh. Operating personnel for the 

u i No parts are mlsslnll; plant shall be present durtn o: testa. Any 
(II) Metal p&rts are adequately coY· equJpment removed from t k -station Cor 

ered wltll p&lnt; repair or replacement sh&ll be returned 
(UI) All movable part.s are In satls· or replaced as soon &5 practicable and 

fa.ctory working order , ,-~ ahall be trial operated after relnHal-
Uvl Proper closure can be made - · l." tlon. Repairs requlrlng removal of 

promptly when necessary; e~ulpment from the plant shall be made 
<v l sumclent materials are on hand durlns olr-tlood seasons Insofar ao prr.c-

for the erection or sand bag closure• and Ucable. 
that th~ location or such mater ials will (:Jl Opn-atlon. Competent operatora 
be readily accessible In times or emer· lhall be on duty at pumping plants when-
iency. ever It appears that nece~lty fc,r pump 

Tools and parts shall not be removed operaUon Is Imminent. The operator 
for other u~e. Trln! erection~ ·.,! one or shall thoroughly Inspect, trl•l orer!l.tc, 
more closure structures shall be made and place In re&dlnes3 all plant equip-
once ench year . al~rnatlniJ the struc- ment. The .operAtor shrU be ramlllar 
turea chosen so that each gate wlll .be with the equipment manufacturers' In~ 
erected at least once In each 3-year pe- atructloru and drawings and with the 
rlod. Trial erection or all closure a~ruc- "Operallng Instructions" for each• ata-
turelt shall be made whenever a ch&nge 11 Uon. The equipment s.hcll bo operiLtod 
made In key operatmg personnel. Where In accordance with the nbovc-mentloned 
ralJroad opetatlon make• trl1al en,ctlon of "Operntlng Inst.ructlons" 1:'~1.1 CIU'C sho.ll 
a closure structure ln!ca.:~lble, :r111oroua be exercl.sed that proper lubrlct!.tlon Ia 
Inspection and drill of operating per· being supplied all equlpment,nnd thnt no 
sonnel may be substltutc~d therefor. overheating, undue vlbrntlon or nols~ II 
Trlnl erection or sand ball closures Is not occurrlnr. Imrnedlately upon flnt!.l re-
rtQulred. Closurr "Tlaterlals will be car ·· cen,lon or flood wnter~. the pumplnll uta-
fully checked pt .ur to and rollowlnll tlon shall be thorouahly cleaned, pun::p 
tlood periods. and dnmaaed or miMinl bouM~ sumpe flushed, nnd equlpmen\ 
p11r t.., nhn.ll bl! repaired or replaced im• thorourrhlr Inspected, oiled and urcP.scd. 
medittf~ly. A recrrrd or loa or pumping plant opera-

121 bnrrailon . Erection of each tnO\'• t1on ahnll be kept for ench ntnUon, a. copy 
tble elor.llt e. •hit!! be started In suJDclmt of which shall be furnished the District 
time to permit completion before flood ( ·> EDtllneer followlii!T Ct!.ch tlood. 
01\ill~ra . rea.clt the top of tile atructute 8 <g> C/lOf!llell and Jfoodwol!l ,- cp 
•In ltHqtmlltl()n ngnrdln!! the!' propilt Maintenance. rorlodlc lnspectloru of 
ffillHHlil ~r met.lti t eneh l"dlvidual cl~ I_IDProVcd channel, and floMways ohnll 
ure * ·l!cf!IU. IP~~~~~~@~ tj til ill Hllllil be mnll!! m the llupertotr.ndl!nl to .,. 
of the Uma required b1 a11 npr.rrcn!='t '-&r·,!llfl l.hil I 

>::-• to complete lt.s erection will bo glvell (I) ·'l'ho A~>llel ttl' floodwar IJ t!Qr e; 
' debriJ, weeds, and wl1d ari)Wi.tiJ 

· Ull 'Ibe channel or ftoodway Is not 
belnr restricted by the dep0siU nr or 
waste materials, bulldlnc or unautho1·• 
bed structures or other encroachment.s; 

I Ill) The capacity of the channel or 
tloodway Is nnt beln11 reduced by the 
formation or shoals; 

llv> Banlu are not being damaged br 
ra.ln or "'ave wash, and ~hat no slouch· 
lrl'J of bBnkJ ha.• occurred ; 

(v) Rlprap sections &nd deftectlon 
dikes and walls are In good condition, 

lvt) Approach and egress channet. 
adjacent to the lmprovM channel nr 
flood way are sumclently clear or obstrue
Uona and debris to permit pro~r tunc· 
tlonlnr of Ule proJect worb . 

lluch Inspections shall be made pr!or \o 
the !leglnnlnll oJ tpe ~ood aeafton an<J 
otherwise at lntervab not to exceed PO 
dan. Immediate step; wlll be taken to 
remed)' any adverse conditions dti!Cloeed 
by IUCh IMpectlons. MeiUures will be 
taken by the Superintendent to promote 
tbe crowth of KrBM on Mnlr:: slope• and 
earth detlcctlon diltea. The Superln• 
tendent •hall provide tor periodic rel)6lr 
and cleanlnl of debrll baslnJ, check 
dama, and related structures aa may be 
necesurr. 

<21 Operation. Both banks or the 
channel ahall be patrolled durln1 pcnoda· 
or hlah water, and measures shall be 
taken to pro~ect those reaches belna at• 
tacked by the current or by · w11ve wuh. 
Appropriate meuures ahall be taken \o 
preven• the formation of Jams ol Ice or 
debrla. Large obJect.a which become 
lodged against the bank shall ·be re· 
moved. 'I'he Improved channel or ftoodJ. 
way shall btl thoroughly Inspected Jmrpe
dlately following each mGJor high water 
period. A5 soon IU practicable there;; 
alter, all anag.s and other debris 1hall bo 
removed and all damage to banks, rlpri.JI, . 
detlectlon dlkea and walls, dralnace ou~~ 
lets, or other tlood control structuiea 

( ) repaired. 
h (h) MI3CtllaneOUI /OCilitleJ ·-:- Ill 

Maintenance. Miscellaneous 1trucwre1 
and !acllltle• constructed as a part of 
the protective works and other structures 
and facilities which function as o pant 
ot, or atTect the emctent' functioning of 
the protective works, shall be perlodlciLIIY 
lnapected by the Superintendent and ap~ 
prop.rlate m&lntenance menaures taken·. 
Damaged or unserviceable PlUta shall be 
repaire-d or replaced · without delar; 
Areas used for pondlng In connection 
With oumplng plants or tor temp<>mty 
tt.or8!!! o! Jnt.cr!or run -o!T dur lnfl nooc! 
periods "hall not be allowed to become 
tilled with alit, debris, or dumped ma
terlnl. The Superintendent shall take 
proper steps to prevent restriction of 
bridge openln11s and, where practicable, 
shaJl provide for temporary raisins dur
lnl tloods or bridges which restrict chan· 
nel capacities during. high nowa. 

(2) Optratlcn. MlscellBnco\13 facUI· 
tlea shall be operated to prevent or re• 
duce tloodlng during periods or hllh 
water. Th011c facilities constructed ·aa 
a part of the protective works ~hAll not 
be used ror purposes other tbBn flood pro
tection without approval or the District 
Rnrrlneer unless designed therefor. C4t 
Stt!.t, 1571, 50 Btat. 017; and 511 Stnt. 038: 
33 U.S .C. 701c; 701c-ll IRerrs. I AUIUIL 
184f, CE SPEWF> 

[IRAL) J. A. nuo, 
Jlafor Ocncrn&, 

'l'M Adlutant General. 
jJi, lL ~~ ""-lliint: Pllttl, Au~el lt. lit4: 

.,_. • . iiM ' 
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